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Washington,  D.  C.,  November  1, 1938. 

Regional  Foresters  and  Experiment  Stations: 

This  handbook  of  fire-control  equipment  and  the  associated  master 
specification  file  should  be  of  direct  use  to  fire-control  technicians  and 
managers,  both  within  and  outside  the  Forest  Service. 

This  manuscript  was  prepared  in  1937.  It  therefore  does  not  con¬ 
tain  certain  recent  developments. 

It  is  highly  desirable  that  the  handbook  and  the  master  speci¬ 
fication  file  be  kept  up  to  date  by  systematic  revisions.  The  process  of 
periodic  revision  should  be  so  managed  as  to  lend  all  possible  encourage¬ 
ment  to  further  improvements  and  invention  in  the  fire-control  equip¬ 
ment  field. 

These  purposes  will  be  served  by  the  following  pages  of  instructions 
(Foreword)  which  are  hereby  approved,  effective  immediately. 

C.  M.  Granger, 
Assistant  Chief,  Forest  Service. 
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FOREWORD 


The  purpose  of  this  haiulhook  is  to  ])rovi(le 
:i  medium  for  the  jreueriil  dissemimition  of 
information  on  the  various  types  and  kinds  of 
eipiijmieut,  standard  and  otherwise,  used  in 
eonnection  witli  forest  fire-control  work.  It 
will  also  serve  as  a  catalog  for  the  master  speci¬ 
fication  file. 

The  master  s])ecification  file  provides  a 
source  from  which  may  be  obtained  detailed 
specifications  covering  many  items  of  fire-con¬ 
trol  ecpdpment  which  are  described  and  illus¬ 
trated  in  the  handbook.  The  availability  of 
these  S])ecifications  is  considered  to  be  of  major 
importance.  It  will  facilitate  standardization, 
where  that  is  desirable,  reduce  the  difficulties 
encountered  in  purchasing  fire-control  eiiui])- 
ment,  and  promote  better  nnderstandini:^ 
amon^  manufacturers,  dealers,  and  purchas¬ 
ing  agents,  all  of  which  will  result  in  a  ma¬ 
terial  saving  in  time  and  expense. 

AVhile  standard  specifications  for  many  items 
of  fire-control  equi})ment  have  been  adoi^ted, 
it  should  be  emphasized  that  this  should  not 
lessen  the  ur^e  for  experimentation  and  ne^v 
development.  It  is  hoped  that  the  handbook 
and  master  specification  file  wilj  serve  as  a 
stimulus  to  a  more  orderly  and  rapid  develop¬ 
ment  prooram,  and  that  the  dissemination  of 
information  thus  acquired  will  prove  of  bene¬ 
fit  to  all  fire-control  agencies. 

Handbook  Distribution. 

This  handbook  bound  in  loose-leaf  binders 
has  been  distributed  to  all  regional  foresters, 
forest  supervisors,  district  rangers,  and  other 
members  of  the  Forest  Service  who  have  use 
for  it.  Other  Federal,  State,  and  private  for¬ 
est  fire-protective  agencies,  forest  schools, 
equij)ment  manufacturers,  and  dealers,  or  any¬ 
one  else  desiring  to  obtain  copies  of  the  hand¬ 
book  may  do  so  by  ])nrchasing  them  direct 
from  the  Su])erintendent  of  Documents,  Wash¬ 
ington,  D.  C.  These  stocked  coj^ies  will  be 
delivered  unbound,  but  punched  to  fit  .stand¬ 
ard  commercial  binders. 

The  standard  binder  (]U‘oduced  by  jMaster- 
C'raft  and  by  Remington-Rand)  which  will  be 
used  by  the  Forest  Service  can  be  had  prac¬ 
tically  anywhere: 

Post  binders  (four-post  tyj)e). 

Holds  sheets  8  by  10 j/,  inches. 

CajKicity:  %  inch  expanding  to  ly^ 
inches. 

Arrangement  of  the  Handbook. 

The  handbook  is  divided  for  convenience 
into  three  parts,  as  follows: 


Part  One — Fire-Control  Equipment. — This 
part  contains  both  general  and  descriptive  in¬ 
formation  relative  to  standard  items  of  lire- 
control  e(piipment  and  other  items  which  have 
been  developed  and  tested  to  a  point  sufficient 
to  insure  a  certain  measure  of  i)ract icabilitv 
and  usefulness. 

Part  Two — Fire-Danger  Measuring  Equip¬ 
ment. — Included  in  this  i)art  is  general  and 
detailed  information  relative  to  the  various 
items  of  e(}uipment  and  other  devices  which 
have  been  developed  for  measuring  fire  danger 
(weather,  fuel  conditions,  etc.).  This  is  a  wide 
oj)en  field;  therefore,  the  users  of  this  hand- 
hook  who  have  anvthing  to  contribute  along 
this  line  should  do  so  ])romj)tly  so  that  it  may 
be  included  in  the  first  amendments. 

Part  Three — Miscellaneous  Information. — 
This  part  embodies  various  techniques,  rou¬ 
tines,  and  devices  pertaining  to  the  construc¬ 
tion,  maintenance,  use,  and  care  of  fire-control 
eipiipment.  There  is  much  worth-while  ma¬ 
terial  for  this  section  of  the  handbook  which 
has  not  yet  been  submitted.  lasers  of  the  hand¬ 
book  are  requested  to  send  in  their  contribu¬ 
tions  for  consideration. 

The  Master  Specification  File. 

A  master  file,  containing  detailed  sjiecifica- 
tions  for  all  fire-control  equipment  for  which 
index  nnmbers  appear  in  the  handbook,  is 
maintained  at  the  Siqiply  Depot.  Specifica¬ 
tions  from  this  file  are  available  to  all  Federal, 
State,  and  private  forest-jirotective  agencies; 
and  to  anvone  else  having  legitimate  nse  for 
them.  Agencies  outside  the  Federal  (xovern- 
ment  will  not  be  charged  for  sjiecifications. 

Federal  Government  agencies  will  obtain 
sjiecifications  direct  from  the  Snjiply  Depot, 
submitting  standard  requisitions.  All  others 
desiring  specifications  will  obtain  them 
through  the  local  regional  forester’s  office. 
AVI  len  reipiisitioning  specifications,  be  sure  to 
give  both  iia?nc  of  item  and  index  niimher  of 
the  sjiecification  wanted. 

The  specification  numhering  index  is  bound 
in  the  back  of  this  handbook.  AA^hen  the  let¬ 
ters  MSF  appear  as  a  ])refix  to  the  master  file 
inde.x  number  of  an  item,  it  signifies  that  the 
specification  for  the  type  of  article  descrilx'd 
has  lieen  adopted  as  standard  for  the  Forest 
Service.  AA'here  the  letter  S  is  affixed  to  the 
index  number  it  denotes  that  the  entire  sjieci- 
lication  for  the  ]iarticular  item  concerned  is 
contained  in  the  handbook  write-np.  AA’^hen 
such  a  reference  mark  as  Rt-X.  or 

R7-X  ajipears  in  lieu  of  an  index  number,  it 


signifies  that  requests  for  more  detailed  infor¬ 
mation  or  speeitications  should  be  submitted 
direct  to  the  regional  forester  of  the  Kegion 
indicated  by  the  central  number.  In  cases  in¬ 
volving  outside  agencies,  the  name  and  address 
v'ill  appear. 

A  reasonable  stock  of  prints  of  each  specifi¬ 
cation  will  be  maintained  at  the  Supply  Depot 
in  order  that  requisitions  may  be  tilled  with¬ 
out  delay.  Each  regional  forester’s  office  may 
carry  on  hand  a  siipi)ly  of  the  specifications 
contained  within  the  master  file  if  desired. 
However,  this  siip])ly  should  not  be  excessive 
since  it  can  be  replenished  at  any  time  from 
the  Supply  Depot.  If  stocks  are  held  close 
to  actual  needs,  there  should  be  little  loss  when 
revisions  are  made. 

Individual  Regions  are  not  authorized  to 
I'eproduce  master  file  specifications,  since  it  ob¬ 
viously  cannot  be  done  as  economically  as  at 
the  Supj)ly  Depot,  where  plates  have  been  ])re- 
pared  which  are  good  for  many  hundreds  of 
])rints. 

A  nominal  charge  will  be  made  for  specifi¬ 
cation  prints  requisitioned  by  Regions.  The 
schedule  of  prices  for  letter-size  (8  by  IOI/2 
inches)  prints  is  given  below.  The  prices 
quoted  apply  to  individual  sheets  and  not  to 
individual  S])ecifications  unless  contained  upon 
a  single  sheet.  The  detailed  specifications  for 
some  items  cover  several  pages.  In  a  few  cases 
it  was  found  impracticable  to  reduce  specifi¬ 
cation  drawings  to  letter  size  which  would  per¬ 
mit  plate  printing.  Charges  for  copies  of 
these  specifications  will  be  made  on  an  actual 
cost  basis.  There  are  so  few  items  of  this 
class  and  the  sizes  vary  so  much  that  it  is 
impracticable  to  quote  prices. 


fuelled iilc  of  Prices 

Printed  slieet.s : 

1  to  .10 _ 

.11  to  100 _ 

101  to  200 _ _ 

201  to  .^.00 _ 

.SOI  to  ill  10 _ 

Over  .100 _ 


Cost  per  print 
Cents 

_ _ 4 

- 3y. 

_ 3 

- 2y. 

- 2y 


The  total  number  of  printed  sheets  ordered 
at  one  time  governs  the  price  ])er  sheet  for  the 
lot.  Thus  the  order  may  consist  of  ])rints  of 
any  number  of  different  specifications. 

As  previously  indicated,  S])ecifications  in¬ 
cluded  within  the  master  file  have  been  given 
index  numbers.  Where  a  number  is  comprised 
of  two  ])arts,  the  second  applies  to  either  an 
integral  ])art  of  the  whole  article  concerned 
or  another  article  of  close  similarity. 

Amendment  and  Additions. 

Amendments  and  additions  to  the  handbook 
ordinarily  will  not  be  issued  more  often  than 
once  each  year  or  less  often  than  once  every  2 
years.  If  agencies,  organizations,  or  individ¬ 
uals  who  have  purchased  handbooks  from  the 


Superintendent  of  Documents  desire  future 
amendments  and  will  so  notify  the  Chief,  Di¬ 
vision  of  Fire  Control,  Forest  Service,  Wash¬ 
ington,  D.  C.,  they  will  be  advised  when 
amendments  are  available  for  purchase  from 
the  Superintendent  of  Documents. 

Amendments  and  additions  to  the  master  file 
will  be  made  at  like  intervals,  except  in  cases 
where  it  may  be  necessary  to  amend  specifica¬ 
tions  between  regular  amendment  periods. 
This  will  be  one  of  the  responsibilities  of  the 
equipment  committee  members  as  explained 
hereinafter  under  the  heading.  Duties  and  Re¬ 
sponsibilities  of  Each  Regional  Committee 
Member. 

Agencies  outside  the  Forest  Service  are  re¬ 
quested  to  submit  additional  material  for  the 
handbook  or  specifications  for  the  master  file, 
together  with  any  recommendations  for  amend¬ 
ments  to  either,  to  the  Supply  Officer,  Forest 
Service,  Government  Island,  Oakland,  Calif., 
or  to  the  local  regional  forester.  Contribu¬ 
tions  may  be  submitted  at  any  time  and  they 
will  be  filed  for  consideration  by  the  equip¬ 
ment  committee  at  its  next  meeting. 

The  fire-control  equipment  committee  re¬ 
quests  that  each  outside  agency  do  its  utmost 
in  contributing  to  the  perpetuation  and  useful¬ 
ness  of  both  the  handbook  and  the  master  tile. 
Many  worth-while  contributions  have  already 
been  received  from  outside  sources  and  it  is 
hoped  the  good  work  will  continue.  Rather 
than  perform  local  censorship  on  the  possible 
A4\hie  of  datum,  send  it  in  and  allow  the  com¬ 
mittee  to  ]Aass  judgment  as  to  its  lvalue  for 
general  distribution. 

In  order  that  data  may  be  properly  sub¬ 
mitted,  the  folloAving  information  is  offered: 

Handbook  Data. — The  general  descriptii^e 
write-iq)  should  contain  a  brief  but  compre¬ 
hensive  descri])tion  of  the  item  or  process,  stat¬ 
ing  its  range  of  usefulness  and  limitations.  In 
case  of  home-made  items,  the  material  used 
and  method  of  construction  should  be  clearly 
outlined,  l^hotographs  should  be  submitted  for 
all  except  the  most  common  of  equipment 
items.  Six  prints  of  each  photograph,  or  pref¬ 
erably  one  ])rint  and  the  negative,  should  be 
submitted.  ITimecessary  or  inappropriate  back¬ 
grounds  should  be  avoided. 

Specifications. — Where  specifications  are 
prepared  for  the  master  file  they  should  be 
drawn  and  lettered  to  a  scale  so  that  the  in¬ 
dividual  sheets  can  be  reduced  to  8  by  10^ 
inches  (letter  size)  and  still  be  clear  and  legi¬ 
ble.  Specifications  AAdiich  hai’e  already  been 
drafted  may  be  submitted  as  they  are  and,  if 
necessary,  the  committee  will  have  them  re¬ 
drawn.  Specifications  should  be  complete  in 
every  detail.  Six  copies  of  each  should  be 
submitted. 

Revisions. — Recommendations  for  revision 
should  in  ei’ery  case  be  accompanied  by  com- 


])lete  supporting  data,  clearly  setting  forth  all 
circuiustaiices  surrounding  the  case.  If  a  sub¬ 
stitution  is  recoiuniended,  suhiuit  detailed  speci¬ 
fications  of  the  new  item  proj)osed.  Submit 
six  coj)ies  of  all  data  concerned. 

All  Forest  Service  data  should  be  submitted 
through  the  local  regional  office,  where  they 
will  be  ^iven  ])relimiuary  review  by  the  re¬ 
gional  committee  member.  Regional  data  may 
be  submitted  to  the  Su])ply  Depot  currently, 
or  annually  with  the  fire-control  equipment  re- 
])ort.  Data  ])ertainin^  to  individual  e([uip- 
ment  items  should  be  submitted  on  separate 
sheets  to  facilitate  handling  and  filing. 

Each  Region  will  submit  to  the  Suj)])ly  De¬ 
pot  annually.  l)y  January  2,  a  fire-control 
equipment  report  which  will  contain  the  fol¬ 
lowing  data : 

1.  Itemized  list  of  amendment,  addition, 
and  revision  material  submitted  during  the 
calendar  year,  including  any  additional  data 
accompanying  the  report. 

2.  A  comprehensive  progress  report  upon 
each  equipment  betterment  or  development 
])roject  assigned  to  or  voluntarily  undertaken 
by  the  Region.  Include  projects  conducted 
by  ex})ei’iment  stations,  cooperative  projects 
with  outside  agencies,  and  projects  of  merit 
handled  entirely  by  outside  agencies. 

3.  A  list  of  equi]:)ment  betterment  and  de¬ 
velopment  projects  which  the  Region  feels  are 
worthy  of  attention  during  the  coming  year, 
d'he  ]n‘ojects  should  be  described  as  fully  as 
possible  in  order  of  importance. 

4.  A  list  of  ex])erimental  development  and 
betterment  projects  which  can  be  carried  to 
early  com])letion  by  the  Region  and  for  which 
it  is  willing  to  acce]d  assigned  responsibility. 

5.  Comments,  criticisms,  and  suggestions 
toward  increasing  the  usefulness  and  efficiency 
of  the  Fire-Control  Equi]nnent  Handbook,  the 
master  s):>ecification  file,  and  the  functions  of 
the  equi])ment  committee.  Bear  in  mind  that 
opportune  development,  betterment,  and 
standardization  of  fire-control  equipment  is  the 
established  objective. 

Permanent  Fire-Control  Equipment  Com¬ 
mittee. 

Henceforth  there  will  be  a  })ermanent  fire- 
control  equipment  committee,  which  shall  be 
comj)rised  as  follows : 

One  member  from  each  of  the  Forest  Serv¬ 
ice  Regions,  except  the  Alaska  Region,  which 
membership  is  optional  with  the  regional  for¬ 
ester,  the  sup})ly  officer,  who  will  serve  as  the 
])ermanent  secretary,  and  the  Chief  of  the 
iVashington  Division  of  Fire  Control,  who  will 
act  as  ]iermanent  chairman.  Each  regional 
member  will  be  designated  by  the  regional  for¬ 
ester  and  will  serve  until  transfer  of  station 
or  change  of  duty  assignment  necessitates  a 
re])lacement.  Each  regional  forester  will  be 
responsible  for  notifying  the  committee  chair¬ 


man  as  to  who  will  be  the  regional  committee 
member  and  also  of  subsecpient  changes  at  the 
time  they  are  made. 

The  functions,  duties,  and  responsibilities  of 
individual  committee  members.  Regions,  other 
agencies,  and  the  committee  (when  assembled) 
are  as  follows: 

Duties  and  Responsibilities  of  the  Com¬ 
mittee  Chairman. 

1.  Responsible  for  Service-wide  develop¬ 
ment  of  fire-control  equi])ment  and  service 
rendered  to  all  fire-control  agencies  by  means  of 
the  Fii-e-Control  Ecpiipment  Han(ll)ook  and 
master  specifications. 

2.  Serves  as  active  chairman  at  all  committee 
meetings. 

3.  Establishes  the  beginning  date  and  ap¬ 
proximate  duration  of  committee  meetings. 

4.  May  request  attendance  of  any  regional 
member  or  other  si)ecially  qualified  person  at 
any  committee  meeting. 

5.  Represents  the  committee  in  seeking  any 
needed  approval  of  and  action  on  transactions 
of  the  committee  by  officers  of  the  Forest 
Service  in  the  Chief’s  office. 

Duties  and  Responsibilities  of  the  Perma¬ 
nent  Secretary. 

1.  Responsible  for  maintaining  the  master 
specification  file. 

2.  Res])onsible  for  rendering  })ronq)t  service 
to  Forest  Service  Regions  and  all  other  fire- 
control  agencies  desiring  copies  of  master 
specifications  or  information  regarding  such 
specifications. 

3.  Reviews  all  incoming  material  for  com¬ 
pleteness  and  carries  on  any  necessary  cor¬ 
respondence  relative  thereto  with  sending 
agencies  or  committee  members. 

4.  Assembles,  correlates,  and  otherwise  pre¬ 
pares  as  completely  as  possible  all  material  to 
be  acted  upon  by  the  assembled  committee. 

5.  Serves  as  clearinghouse  and  information 
bureau  between  Regions,  committee  members, 
and  outside  agencies. 

Duties  and  Responsibilities  of  Each  Regional 
Committee  Member. 

1.  Responsible  for  overseeing  the  ])rei)arati()n 
of  the  regional  amendment,  addition,  and  re¬ 
vision  contributions. 

2.  Corresponds  directly  with  and  obtains  the 
viewpoints  of  other  committee  members  in  ac¬ 
cordance  with  the  procedure  outliiied  in  case 
his  Region  feels  the  need  for  an  immediate  re¬ 
vision  of  any  standard  specification  or  a 
substitution  therefor.  If  agreement  is  reached 
among  a  majority  of  the  mendaers,  the  com- 
])leted  case  should  be  forwarded  to  the  chair¬ 
man  for  final  review  and  a])pr()val.  Upon 
a|)])roval,  the  case  will  be  forwarded  to  the 
secretary  with  instructions  to  revise  the  master 
specification  file  accordingly. 
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8.  Kesponsible  for  overseeinp:  and  reporting 
iH)on  regional  ecpiipinent  betterment  and  devel- 
o]nnent  projects  and  assignments,  including 
cooperative  and  private  developments. 

4.  Handles  all  regional  corres))ondence  re¬ 
lated  to  the  subjects  or  i)rojects  involved. 

5.  With  the  api)roval  of  the  regional  forester, 
attends  all  committee  meetings. 

6.  Will  be  duly  authorized  and  fully  pre- 
])ared  to  s])eak  for  his  Region  and  to  vote 
u])on  any  subject  requiring  such  action.  Such 
votes  as  he  may  cast  will  be  considered  as 
regional  choice. 

7.  Gives  assistance  as  requested  by  the  chair¬ 
man  or  secretary,  in  reviewing  data  submitted 
by  other  departments  or  outside  agencies,  in 
carrying  on  related  correspondence,  etc. 

8.  Corresponds  with  other  regional  committee 
members  and  outside  agencies  to  the  extent 
necessary  to  keep  posted  currently  as  to  prog¬ 
ress  and  new  developments  elsewhere,  and  to 
inform  them  of  local  developments. 

Duties  and  Responsibilities  of  Each  Forest 
Service  Region. 

1.  Committee  members  from  all  Regions,  ex¬ 
cept  Region  10,  will  attend  all  regular  meetings 
unless  authority  to  the  contrary  is  received 
from  Washington. 

2.  Any  Region  called  upon  will  arrange  for 
its  regularly  appointed  member  to  attend  any 
special  meeting  called  by  the  chairman. 

3.  Each  Region  will  definitely  make  provision 
for  the  necessary  time  and  financial  assistance 
in  order  that  the  work  may  be  carried  on  as 
intended  and  the  regional  committee  member 
be  permitted  to  fulfill  his  responsibilities. 

Agencies  Outside  the  Forest  Service. 

1.  Agencies  outside  the  Forest  Service  are 
invited  to  send  representatives  to  committee 
meetings.  Those  desiring  to  send  re])resenta- 
tives  should  inform  the  chairman  or  the  secre¬ 
tary  of  their  wishes  in  sufficient  time  for  him 
to  notify  them  of  meeting  dates. 

2.  As  previously  stated,  outside  agencies  are 
requested  to  submit  handbook  and  master  file 
material  for  consideration  by  the  committee. 

3.  Outside  agencies  are  encouraged  to  corre¬ 
spond  freely  with,  or  contact  regional  repre¬ 
sentatives,  the  secretary,  or  the  chairman  re¬ 
garding  any  phase  of  the  work. 

Duties  and  Responsibilities  of  the  Commit¬ 
tee  (Assembled). 

1.  Regular  assembled  committee  meetings 
will  be  held  at  the  Supply  Depot  or  elsewhere 
in  January,  annually  or  biannually,  as  may 
be  necessary. 

2.  A  voting  quorum  shall  be  comprised  of 
not  less  than  four  regional  representatives,  one 
of  whom  shall  be  from  an  eastern  Region,  and 
the  chairman. 


3.  Ordinarily  no  .special  report  of  the  min¬ 
utes  of  a  meeting  will  be  prepared,  since  it  is 
intended  that  handbook  and  master  file  amend¬ 
ments  and  regional  equipment  development  as¬ 
signment  correspondence  will  contain  such  in¬ 
formation  as  would  be  included  in  a  general 
report. 

4.  Committee  will  review  all  new  equipment 
specifications  submitted,  adopt  specifications  as 
standard  for  Service-wide  use,  or  for  inclusion 
in  the  master  file  as  nonstandard  specifications, 
and  amend  the  file  and  the  handbook  accord- 
ingly. 

5.  Committee  Avill  review  all  specification  re- 
Ausion  recommendations  submitted  and  for 
those  accepted  shall  take  the  necessary  action 
to  revise  master  file  specifications  and  amend 
the  handbook  accordingly. 

6.  Committee  Avill  revieAv  all  amendment 
data  and  additional  general  material  submitted 
for  the  handbook,  selecting  therefrom  and  pre¬ 
paring  in  final  form  for  printing  such  data  as 
are  to  be  included. 

7.  Unless  and  until  disapproved  by  the 
Chief’s  office,  decisions  made  and  standards 
adopted  by  the  required  voting  quorum  of 
the  committee  Avill  be  binding  upon  all  Re¬ 
gions  regardless  of  membership  representation. 

8.  Committee  Avill  act  as  a  clearinghouse  for 
progress  I'eports  and  recommendations  and  in¬ 
formation  on  fire-control  equipment  experi¬ 
mental,  betterment,  and  deA^elopment  projects. 
The  committee  Avill  also  consider  regional  rec¬ 
ommendations  and  Avill  be  responsible  for  mak¬ 
ing  specific  development  project  assignments  to 
individual  Regions. 

9.  The  committee  must  giA^e  careful  consid¬ 
eration  in  an  open-minded  manner,  to  all 
equipment-bettei-ment  recommendations  sub¬ 
mitted.  The  adojAtion  of  A^arious  items  as 
standard  does  not  obviate  the  need  for  better¬ 
ment  in  many  cases,  nor  the  necessity  for  con¬ 
sidering  the  possibilities  in  any  case. 

10.  If  found  to  be  necessary,  the  committee 
Avill  elect  one  of  its  members  to  assist  the  sec¬ 
retary  in  the  final  preparation  of  the  handbook 
amendment  data,  S]Aecification  reA’isions,  and 
neAv  specifications  after  all  duties  of  the  as¬ 
sembled  committee  liaA^e  been  performed. 

Forest  Service  Purchases. 

The  use  of  standard  specifications  from  the 
master  file  by  all  divisions  of  the  Forest  Seiw- 
ice  is  mandatory  Avlien  making  purchases  of 
equipment  items  for  Avhich  standard  specifica¬ 
tions  have  been  prepared  (items  marked  MSF) . 
This  does  not  preclude  purchases  for  strictly 
experimental  juirposes  under  specifications 
deviating  from  the  standard  specifications. 

The  purchasing  of  certain  items  of  equip¬ 
ment  Avill  be  restricted  to  specifically  desig¬ 
nated  Regions,  the  Supply  Depot,  or  the  Wash¬ 
ington  Office.  These  are  items  Avhich  for  the 
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most  ])iirt  lofjically  slionld  be  ])nrchase(l  in  this 
manner  for  obvious  reasons,  the  princi})al  of 
which  are  (1)  to  facilitate  compliance  with 
specifications  and  inspecting  and  testin<r  of 
items  furnished;  (2)  to  interest  larger  and 
more  res])onsihle  manufacturers  and  to  obtain 
lower  quotations  by  makino;  quantity  purchases ; 
(3)  to  facilitate  and  encourage  ex})erimental 
develo])ment  work  on  the  ])art  of  manufactur¬ 
ers;  (4)  to  ])reclude  ])rovincialism  and  to  pro¬ 
mote  Service-wide  interest  and  benefits;  (5) 
as  a  matter  of  service  and  convenience  to  all 
Re<;ions.  This  last  reason  S])ecifically  a]q:)lies 
to  stock  items  carried  by  the  Supply  I)e})ot, 
which  may  be  requisitioned  currently. 

The  following  index  scheme  has  been  used 
to  designate  the  items  and  to  denote  the  central 
purchasin<r  agency  res])onsible  for  supplying 
Service  needs: 

WO-P — I’urchases  to  be  made  by  the  Wash¬ 
ington  Office. 

SI)0-P — Purchases  to  be  made  by  the  Sup- 
])ly  Depot. 

Rl-P,  R6-P,  etc. — Purchases  to  be  made  by 
one  Region.  The  Region  res])onsible  is 
designated  by  the  central  number  in  the 
index. 

Purchasino-  of  items  designated  as  indicated 
above  by  the  individual  Regions  or  units,  will, 
of  course,  be  ])ermissible  in  legitimate  fire 
emergencies. 

Equipment  Development  Work. 

Each  Region  will  be  exi)ected  to  carry  on  its 
pro]>ortionate  share  of  equi})ment  development 


work,  and  to  fulfill  such  direct  assignments  as 
may  be  made  by  the  committee,  to  the  fullest 
extent  possible  with  the  facilities  available. 

Other  agencies  are  requested  to  cooperate  by 
notifying  the  committee  chairman,  secretary, 
or  local  member  of  contemplated  ])rojects,  and 
to  submit  progress  and  summary  reports  of 
work  undertaken  by  them  as  it  progresses  or 
is  completed.  Information  concerning  equi})- 
ment  development  projects  undertaken  or  [)ro- 
posed  bv  the  Forest  Service  will  be  furnished 
upon  request  to  the  chairman,  secretary,  or  to 
any  committee  member.  Agencies  desiring  to 
carry  on  cooperative  projects  should  contact 
local  Forest  Service  officials,  or  the  local  re¬ 
gional  committee  member. 

Fire  Control  Notes. 

The  Forest  Service  publication  Fire  Con¬ 
trol  Notes  is  the  official  organ  in  which  will  be 
published  currently  any  article  submitted  con¬ 
taining  general  progress  reports,  recommenda¬ 
tions,  or  personal  viewpoints  concerning  items 
or  subjects  which  may  eventually  furnish 
handbook  and  master  file  material,  but  which 
have  not  as  yet  reached  a  stage  of  development 
or  acceptance  warranting  their  use  in  that 
manner.  Fire  Control  Notes  should  be  con¬ 
sidered  as  an  open  forum,  and  handbook  users 
are  encouraged  to  make  full  use  of  it  in  this 
manner,  as  in  many  other  ways.  Agencies  out¬ 
side  the  Forest  Service  are  especially  en¬ 
couraged  to  submit  their  data  and  viewpoints 
for  dissemination.  ISIail  such  data  direct  to: 
Division  of  Fire  Control,  Forest  Service, 
Washington,  D.  C. 
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Eighteen-Inch  Plain-Base  Alidade.  (Index 
No.  MSF-2-1.  SDO-P.) 

X  plain-base  brass  alidade  having  a  10-inch 
rear  sight  with  two  4-  by  t(;4-inch  apertures, 
and  a  Si/j-inch  front  sight  with  4-inch  open¬ 
ing  containing  sight  hair.  This  type  of  alidade 
is  for  use  with  the  ])lain  type  of  lookout  inai) 
board  (see  index  No.  49),  or  with  a  map 
sketching  board. 

Twelve-Inch  Plain-Base  Alidade.  (Index 
No.  MSF-2-2.  SDO-P.) 

This  alidade  is  the  same  as  the  18-inch  plain- 
base  alidade  described  except  for  the  sights. 
The  rear  sight  is  6-^  inches  high  with  two  2%- 
by  apertures  and  with  2%-inch  open¬ 

ing  containing  sight  hair. 

Pivot-Type  Alidade.  (Index  No.  MSF-1. 
SDO-P.) 

A  special  alidade  designed  for  nse  with  the 
wood  fire  finder  or  with  a  plain  lookout  map 
board  (fig.  A-1).  It  is  approximately  18  inches 
in  length  with  a  10-inch  rear  sight  having  two 
4-  by  i(;4-inch  apertures  and  a  Si/o-inch  front 


sight  with  41/4-ij^ch  opening  and  sight  hair. 
There  is  a  pivot  pin  provided  which  is  appi’ox- 
imately  12  inches  from  the  front  end  of  the 
alidade.  This  i)in  is  fitted  to  a  l/g-inch  brass 
plate  upon  which  the  alidade  revolves  when 
])laced  upon  the  map  board  or  fire  finder.  To 
mount  the  alidade,  the  brass  ])late  is  centered 
upon  the  maj)  board  or  fire  finder  over  the 
exact  lookout  point  and  held  in  place  by  two 
brass  screws.  A  ^g-incli  hole  is  then  drilled 
through  the  maj)  board  to  accommodate  the 
pivot  pin.  The  left-hand  side  of  the  base  of 
the  alidade  is  cut  a  wav  on  the  line  of  sight 
from  the  })ivot  pin  to  the  front  sight,  forming 
a  straightedge  which  is  graduated  for  scaling 
distances  up  to  22  miles  on  a  i/o-inch  scale  map. 

When  used  with  the  wood  fire  finder  (index 
No.  131),  the  pivot  pin  may  be  removed  and 
the  threaded  hole  in  the  alidade  reamed  to  fit 
the  pin,  which  is  cemented  into  the  fire  finder, 
if  a  watertight  joint  is  necessary.  If  the  pivot 
pin  joint  does  not  have  to  be  watertight,  the 
regular  ])in  in  the  fire  finder  can  be  removed 
and  the  alidade  used  in  the  usual  manner  with¬ 
out  the  brass  plate.  If  a  more  sturdy  mount- 


I'lGUiiE  A-1. — I’ivot-tyye  alidade. 
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ino;  is  desired,  the  brass  plate  maj^  be  mounted 
beneath  the  ^lass  top  by  countersinking  into 
the  map  board. 

Vertical-Angle  Alidade.  (Index  No.  3,  Cali¬ 
fornia  Forest  and  Eange  Experiment  Sta- 
tion-X.) 

A  simple,  inexiiensive  instrument  for  meas¬ 
uring  vertical  angles  from  lookouts  equipped 
with  Bosworth  or  other  tire  finders  without 
vertical-angle  attachments. 

Consists  of  a  felt -bottomed  iron  bracket  car¬ 
rying  a  movable  sighting  arm  and  a  vertical 
pendulum.  The  sighting  arm  carries  peep 
sight,  horizontal  front  sight,  and  photographic 
print  of  scale  with  i/o°  graduations.  The  pen- 


FiGUKi}  A-2. — Vertical-angle  alidade. 

dulum  is  suspended  on  the  same  axis  as  the 
sighting  arm.  It  carries  an  index  pointer  and 
a  lead  weight  on  lower  end  to  increase  stability 
and  reduce  frictional  errors.  The  instrument 
is  accurate  within  approximately  i/i®  plus  or 
minus.  The  base  need  not  be  leveled  to  func¬ 
tion  accurately.  Over-all  height  inches; 
length  of  sighting  arm  13  inches.  Figure  A-2 
shoAvs  a  side  view  of  the  instrument. 

Wood  Lookout  Map  Board.  (Index  No.  49.) 

A  plain  wood  map  or  draAving  board  pro¬ 
vided  Avith  rabbeted  liardAvood  end  strips  and 
a  softAA’ood  center  inlay.  Size  of  the  board  is 
20  by  28  inches.  The  hardAvood  end  pieces  and 
the  softAvood  inlay  are  for  the  purpose  of  pre¬ 
venting  Avarping  and  splitting  AA'hen  exposed 
to  the  AA'eather.  This  board  may  be  manufac¬ 
tured  by  any  good  carpenter  by  folloAving  the 
specifications  carefully. 

Lookout  Map  Baseboard  (Koch  Board). 

(Index  No.  51.) 

The  lookout  map  baseboard,  or  Koch  board, 
is  simply  a  plain  Avoodeii  baseboard  upon  AAdiich 


is  provided  an  orienting  arm  against  Avhich  the 
lookout  map  board  can  be  placed  for  orienting 
l^urposes.  The  orienting  arm  Avorks  back  and 
forth  in  a  slot  for  the  purjAose  of  orienting  the 
lookout  board.  The  orienting  arm  is  held  per¬ 
manently  in  place  Avhen  once  oriented  by  means 
of  a  bolt  AAdiich  passes  through  the  outer  end  of 
the  arm,  a  slot  in  the  baseboard,  and  is  secured 
by  a  Aving  nut  on  the  bottom  side  thereof. 

Like  the  lookout  map  board,  the  baseboard 
can  be  manufactured  by  any  carpenter  by  re¬ 
ferring  to  the  specification. 

Wood  Type  Fire  Finder.  (Index  No.  131.) 

Designed  for  use  Avhere  funds  are  not  avail¬ 
able  for  the  more  expensiA^e  metal  fire  finder, 
or  under  conditions  Avhere  the  cost  of  a 
precision  instrument  is  not  considered 
^  justified. 

Consists  of  a  Avell-made  board  23(/(> 
inches  square,  Avith  solid  frame  ar¬ 
ranged  for  mounting  on  a  stand.  A 
map  Avith  full  azimuth  circle  thereon  is 
mounted  on  the  board  and  coA^ered  Avith 
plate  glass.  A  pivot-type  alidade  (in¬ 
dex  No.  MSF-1)  is  used  for  sighting. 
The  glass  and  board  are  drilled  at  cen¬ 
ter  to  receiA’e  pivot  pin.  Specification 
includes  canvas  case  for  protecting  fire 
finder  Avhen  not  in  use. 

The  main  purpose  of  the  glass  is  to 
afi'ord  complete  ])rotection  to  the  map 
from  moisture  Avhen  the  instrument  is 
mounted  in  exposed  locations.  After 
the  glass  is  placed  OA^er  the  map  the 
edges  can  be  sealed  thereto  Avith  glue, 
ATirnish,  shellac  or  other  suitable  mate¬ 
rial,  and  plastic  Avood  or  cement  can  be 
used  betAveen  the  piAmt  pin  and  the 
glass  to  form  a  Avaterproof  seal.  With 
this  arrangement,  the  pivot  pin  and  plate  fur¬ 
nished  Avith  the  piA"ot-type  alidade  is  not  used, 
the  threaded  hole  in  the  alidade  being  reamed 
to  fit  the  pin  furnished  AA’ith  the  fire  finder. 


Osborne  Fire  Finder.  (Index  No.  MSF-130. 
R6-P.) 

An  instrument  designed  for  use  by  lookouts 
in  determining  location  and  size  of  fires  dis¬ 
covered  (fig.  A-3).  It  can  easily  be  set  up, 
oriented,  adjusted,  and  used  by  unskilled  men, 
folloAving  simple  directions.  The  instrument 
consists  of : 

1.  A  redAvood  baseboard  Avith  three  parallel 
tracks  for  shifting  center  as  necessary  to  dodge 
obstructions,  Avithout  disturbing  orientation. 

2.  A  loAver  plate  Avith  grooves  and  leA-eling 
screAA’s,  machined  to  fit  tracks,  and  center  bear¬ 
ing  for  upper  plate. 

3.  An  upper  plate  Avhich  carries  on  its  outer 
edge  an  engine-diAuded  azimuth  graduation  of 
transit  precision. 

4.  A  sight  ring  Avhich  revolves  around  shoul¬ 
der  on  upper  plate  and  carries  the  sights,  a  1- 
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minute  vernier,  aiul  a  ^uard  to  prevent  erro¬ 
neous  readings.  The  rear  sijjlit  has  a  scale  and 
a  ])eep  slide  for  readiii*;  vertical  angles  from 
3°  ])lus  to  20°  minus.  Stretched  between  the 
sights  is  a  <z:raduated  steel  tape  for  defining 
the  line  of  sijiht  and  scaling  the  distance  on 
the  ma]).  Horizontal  angles  can  be  read  ac¬ 
curately  to  at  least  2';  vertical  angles  to  4'. 

5.  A  ^alvanized-iron  ma])  disk,  20Ar  inches 
in  diameter,  held  to  up])er  plate  by  a  center 
])in  and  six  flat-headed  screws.  (See  p.  3-13 
as  to  ])re])aration  and  mouiitino;  of  map.) 

G.  A  4-inch,  graduated,  spirit  level,  sensitive  to 
about  1'  to  one  division,  for  leveling  instrument. 

Shij)])ing  weight,  85  ])ounds. 

'I'he  instrument  may  he  mounted  on  a  wood 
lire-finder  stand  or  cabinet,  constructed  locally, 
or  on  an  iron  pedestal  designed  for  the  ])ur- 
])ose  (See  index  Xos.  ]MSF-135  and  136.) 
Kigidity  of  mounting  is  essential. 


I'Kjriii-;  A-.'l. — Osborne  lire  linder. 


Fire-Finder  Stand,  Metal.  (Index  No.  ]MSF'- 
135.) 

C’onsists  of  two  identical  castings  for  base 
and  top,  joined  by  a  3-inch  pi])e  long-threaded 
at  both  ends  to  permit  vertical  adjustment  of 
about  10  inches.  After  adjustment,  i)il)e  is 
fastened  securelv  with  two  lock  nuts  liavino- 
])rotruding  ])ins  so  that  the  nuts  can  be  ta])ped 
into  ])lace  with  a  hammer,  thus  obviating  the 
necessity  for  a  large  wrench.  A  -ffr-inch  hole 
is  drilled  in  the  pipe  so  that  it  can  be  turned 
with  a  rod  or  screwdriver.  This  stand  when 
.securely  fastened  to  floor  of  lookout  house  or 
tower  cal)  is  quite  rigid  and  should  })rove 
satisfactory  to  those  desiring  a  metal  stand. 

MTiile  this  stand  is  })articularly  adaj)ted  to 
use  Avith  the  Osborne  fire  finder,  it  can  be  used 
as  a  ])edestal  or  base  for  other  types  of  fire 
linders  or  ])lain  lookout  map  hoards  by  siin])ly 
fastening  a  lookout  map  baseboard  (see  index 
No.  51).  or  other  similar  base,  thereon  AA-ith 
four  screAvs  or  small  bolts. 

Fire-Finder  Stand,  Wood.  (Index  No.  13G.) 

A  rigid  stand  in  the  form  of  a  ])aneled  cup¬ 
board,  to  he  fastened  securelv  to  the  floor  of 
lookout  house  or  toAver  cab  Avith  lag  screAA’s. 


All  j)ieces  are  joined  Avith  Avood  screAA's,  no 
nails  being  used.  With  this  ty])e  of  construc¬ 
tion  the  stand  is  not  only  absolutely  rigid  AA'hen 
neAv,  but  also  it  Avill  remain  rigid.  Two 
shelves  are  j)roA'ided  in  addition  to  floor  S])ace 
beneath  the  stand  for  storiiii;  forms  and  sta- 
tionery,  tele})hone  batteries,  and  other  articles. 
A  recessed  s])ace  is  provided  at  one  side  for 
the  telephone  so  that  it  AA'ill  not  ju’otrude  be¬ 
yond  the  fire-finder  baseboard.  This  is  not  ab¬ 
solutely  necessary,  because  little  if  any  incon- 
A'enience  Avill  be  caused  by  omitting  the  recess 
and  fastening  the  telej)hone  to  one  of  the  side 
])anels.  Side  s])ace  may  also  be  used  for  hang¬ 
ing  ma])s,  telephone  directory,  etc.  Size  of 
model  illustrated,  19  by  22  by  38  inches.  In 
Sf)me  locations  it  may  be  necessary  to  A’ary  the 
height  to  permit  taking  all  A’ertical  angles. 
Where  ready-cut  houses  are  ])urchased,  material 
for  stand  may  be  included. 

This  stand  Avas  designed  primarily  for  use 
Avith  the  Osborne  fire  finder;  lioAveA’er,  it  is 
equally  Avell  adapted  for  use  A\'ith  any  sort  of 
fire  finder  or  map  board. 

Fire-Finder  Map-board  Table.  (Index  No. 

132.) 

An  efficient  but  inexpensiA'e  and  easily  con¬ 
structed  map-board  table  designed  and  used  by 
the  Texas  Forest  Service.  All  material  is  No. 
1  yelloAv  pine  Avith  the  exception  of  the  Ti-inch 
hr  ])anel  board  on  the  sides  and  bottom  of  the 
box.  HoAA’eA’er,  other  material  could  be  sub¬ 
stituted  and  AA’hite  pine  Avould  be  desirable  on 
the  toj).  The  table  is  fastened  together  Avith 
nails  and  screAvs  and  has  l)een  found  to  be  of 
sufficient  rigidity  for  lookout  Avork. 

The  dimensions  of  the  table  are  a])])r()xi- 
mately  3  by  3  feet  at  top  and  base,  by  45 
inches  in  height. 

Lookout  Map-board  Light.  (Index  No.  231.) 

The  entire  light  arrangement  is  com])rised 
of  the  required  length  of  standard  drop-light 
cord,  an  enameled  shade  or  reflector  G  inches 
in  diameter,  AA’hite  inside  and  dark  green  out¬ 
side,  and  a  SAA’itch  socket  using  a  4.5-A’olt  Mazda 
globe.  The  light  can  be  operated  Avith  a  stand¬ 
ard  “hotshot”  battery  or  thive  No.  G  cell  tele- 
j)hone  batteries.  IMany  rangers  use  discarded 
tele])hone  batteries  for  this  light. 

The  light  is  suspended  directly  oA’er  the  look¬ 
out  ma])  board  or  fire  finder  AAhere  it  can  be 
SAAutched  on  and  off  as  needed  for  night  detec¬ 
tion  duties,  such  as  locating  fires,  recording- 
lightning  strikes,  etc.  The  shade  or  reflector 
preA-ents  the  light  from  shining  into  the  ob- 
.server’s  eyes,  directing  it  doAA’iiAvard  onto  the 
in  a]),  instead. 

Glare-Reducing  Goggles.  (Index  No.  ^ISF- 

155.  Sl)()-P.) 

Designed  es])ecially  for  use  by  lookout  men 
to  overcome  eye  strain.  Frames  are  of  noncor¬ 
rosive  metal,  adjustable  to  iiulividual  require- 
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meiits,  and  designed  for  comfort.  Glasses  are 
neutral  tint,  with  transmission  of  visible  radia¬ 
tion  from  25  to  30  percent,  and  optically  fin¬ 
ished  to  eliminate  all  distortion.  Investigation 
has  shown  that  practically  all  cheap,  colored 
goggles  cause  eye-strain  because  of  imperfec¬ 
tions  in  the  glass  nsed.^ 

Binoculars.  (Index  Xo.  MSF-41.  SDO-P.) 

Prismatic  type,  6  by  30  power,  meeting 
United  States  Navy  specifications.  For  use  by 
lookout  men  in  distinguishing  between  true  and 
false  smokes,  in  confirming  the  presence  or  ab¬ 
sence  of  smoke  under  suspicions  circumstances, 
and  in  locating  small  smokes  after  lightning 
storms.  Since  study  of  the  use  of  instruments 
of  higher  than  6  by  30  power  indicates  that 
they  offer  few  advantages  and  many  disadvan¬ 
tages,  their  use  for  fire-detection  purposes  is 
not  desirable. 

Binoculars  may  be  equipped  with  mil  scale 
at  small  additional  cost,  permitting  the  esti¬ 
mation  of  distances  to  and  sizes  of  objects  or 
fires. 

Test-Smoke  Bomb.  (Index  Xo.  59.) 

Sometimes  called  “smoke  candle”  or  “smoke 
})ot.”  Designed  to  simulate  as  nearly  as  possi¬ 
ble  the  smoke  from  a  small  forest  fire  ( approxi¬ 
mately  200  square  feet  in  Douglas  fir  duff). 
Length,  7  inches;  diameter,  li%2  inches.  Emits 
smoke  for  a  period  of  from  4  to  5  minutes. 
Smoke  from  a  single  bomb  can  be  seen  against 
a  dark  background  15  to  17  miles  on  the  clear¬ 
est  days.  Used  as  standard  smoke  in  calibrat¬ 
ing  the  Byram  visibility  meter  (index  No  456). 
It  can  be  used  to  check  efficiency  of  lookout 
men  and  in  making  visibility  tests.  However, 
it  should  be  recognized  that  it  does  not  dupli¬ 
cate  a  natural  smoke  under  all  conditions  and 
convection  currents  to  carry  the  smoke  upward 


iiaturally  are  lacking.  Experience  in  at  least 
two  Kegions  has  shown  that  the  bomb  has  a 
definite  value  for  the  purposes  indicated,  and 
it  is  very  convenient  to  use.  It  is  reasonably 
safe  in  dry  weather,  but  should  be  wrapped  in 
a  wet  sack  or  placed  in  a  metal  container  at 
time  of  lighting  as  a  special  precaution.  Or¬ 
dinarily  the  bomb  is  lighted  on  the  ground  and 
held  aloft  on  a  long  pole. 

Figure  A-4  illustrates  the  smoke  volume 
created  by  a  single  candle.  The  smoke  created 
is  heavy  and  does  not  rise  to  any  great  height 
above  the  ground ;  therefore,  the  l3ombs  have 
little  practical  value  for  use  in  heavy  timber 
stands. 

Alarm  Clocks. 

For  use  by  lookouts  (refer  to  sec.  E,  Camp 
equipment) . 

Protractors,  Paper,  Glassine,  or  Opaque. 

Azimuth  Circles  (refer  to  sec.  B,  Compass, 
protractor,  and  dispatcher  equipment). 

Tower,  Temporary,  Steel.  (E9-X.) 

Region  9  is  investigating  and  making  use  of 
a  light-duty  steel  tower  for  both  detection  and 
visibility  mapping  purposes.  The  tower  is  sup¬ 
posed  to  be  of  a  movable  design  so  that  it  can 
be  transported  from  one  location  to  another. 
It  is  manufactured  by  the  Aermotor  Co.,  Chi¬ 
cago,  and  is  available  in  several  different 
heights.  The  approximate  cost  for  a  40-foot 
tower  f.  o.  b.  Chicago  is  $125,  and  the  weight 
is  1,075  ])ounds.  The  50-foot  tower  costs  about 
$160,  and  weighs  1,425  pounds. 

Persons  interested  in  this  particular  piece 
of  equipment  should  obtain  further  detailed 
information  from  the  Regional  Forester,  Mil¬ 
waukee,  Wis. 

Tower,  Crow’s-Nest.  (R9-X.) 

Region  9  uses  a  single  wood-mast  type  of 
(U’ow's-nest  for  observation  purposes  in  connec¬ 
tion  with  fire-detec¬ 
tion  work.  The 
crow’s-nest  consists  of 
a  single  pole  of  the  re¬ 
quired  size  and  length, 
which  is  guyed  in 
place  and  upon  which 
a  small  crow’s-nest,  or 
observation  basket,  is 
constructed.  Spikes 
(or  a  climbing  lad¬ 
der)  are  then  fixed  to 
permit  the  lookout  to 
mount  the  pole. 

Refer  to  the  Re¬ 
gional  Forester,  Mil¬ 
waukee,  Wis.,  for  spec¬ 
ifications  or  further 
detailed  information 
regarding  this  partic¬ 
ular  item. 


i^McArdle,  R.  E.,  and  BTRAjr,  O.  M.  goggles  for  ix- 
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Figure  A-4. — Smoke  from  test  bomb. 
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Compass,  Box  Pocket.  (Index  No.  ]MSF- 
100.  SDO-P.) 

A  standard  box  ])ocket  c()ini)ass  for  nse  by 
smoke  cliasers  and  others  in  finding  fires  (fig. 
]U1).  Case  is  alnininuni,  black  finisli,  size 


Fic;li!i;  B— 1.- — Standard  box  pocket  compass  and  the  shovel- 
haudle  attachment. 


31/4  by  3  by  %  inches,  has  white  sighting  line 
on  inside  of  lid,  and  also  a  folding  front  hair 
.sight  for  nse  with  notch  in  lid  fastening  when 
it  is  desired  to  use  shovel-handle  attachment 
(see  index  No.  MSF-16)  or  to  rest  compass 
in  some  other  manner.  Underside  of  case  has 
brass  socket  threaded  for  shovel-handle  attach¬ 
ment.  Ring  is  graduated  anticlockwise  from 
0°  to  360°  and  ])rovision  is  made  for  setting  off 
variation  to  30°  either  east  or  west. 

Attachment  for  Box  Pocket  Compass.  (In¬ 
dex  No.  MSF-IG.  SDO-P.) 

A  simjde,  inexpensive  device  to  permit  the 
use  of  a  long-handled  shovel  as  a  Jacob’s  staff. 
It  has  a  screw  connection  to  fit  the  bushing 
provided  in  the  base  of  the  standard  box  com- 
j)ass.  A  tri])le-spring  clamp  fits  over  the  end 
of  tlie  shovel  handle  which  permits  the  com- 
])ass  to  be  leveled,  within  reasonable  limits,  in 
the  same  manner  as  a  ball-and-socket  joint. 

Dispatcher  Map  Board,  Metal. 

For  u.se  in  ])latting  fire  locations  from  fire 
finder  azimuth  readings  reported  to  district 
rangers’  headquarters,  or  to  the  supervisor’s 
headquarters,  or  other  central  point.  Consists 
of  a  14-inch-scale  base  map  or  other  suitable 
inaj)  mounted  on  a  perfectly  flat  sheet  of  14- 
gage,  galvanized  iron,  which  is  screwed  to  a 
Avooden  backing  or  to  the  dispatcher  or  other 


table  top.  If  desirable  to  use  two  maps,  the 
tAvo  metal  sheets  may  be  fastened  to  opposite 
sides  of  a  board,  ])ivoted  in  a  frame  to  permit 
easy  rotation.  Directions  as  to  prejAaration 
and  mounting  of  maps  on  metal  are  given  on 
page  3-13.  The  next  three  items  describe  tri- 
aimulatino;  deAuces  AA'hich  nniA’  be  used  Avith  this 
board. 

Dispatcher  Protractor,  Metal.  (Index  No. 
2G8-1.  R6-P.) 

A  half-circle  protractor  AA'ith  9-inch  radius 
designed  for  use  AAoth  metal  dispatcher  board 
(fig.  B-2).  ]\Iade  of  16-gage  half-hard  brass, 
brushed  and  lacquered  finish.  Parallel  azimuth 
graduations  from  0  to  180  and  180  to  360. 
Straightedege  graduated  in  miles  for  use  Avith 
i/4-inch  and  i/i^-inch  majAS.  Full  directions  for 
use,  as  AA’ell  as  all  graduations,  are  etched  on 
the  top  of  protractor  and  filled  with  black. 
Centering  pin,  made  of  No.  28  drill  rod,  is 
permanently  fixed  and  protrudes  one-eighth  of 
an  inch  to  engage  in  corresponding  centering 
holes  drilled  in  dispatcher  map  board. 

Where  necessary  to  project  the  line  of  sight 
beyond  the  radius  of  the  protractor,  a  rule  or 
straightedge  may  be  used  as  illustrated. 

Dispatcher’s  Protractor,  Transparent.  (In¬ 
dex  No.  MSF-268-2.  SDO-P.) 

A  full  360°  protractor,  10  inches  in  diame¬ 
ter  Avith  an  extension  finger  or  straightedge 
AAdiich  projects  the  zero  line  of  the  protractor 
to  a  total  distance  of  8  inches,  or  16  miles  on  a 
d^-inch-scale  map  (fig.  B-3).  The  zero  line  is 
slotted,  approximately  one-tenth  of  an  inch 
AA’ide,  from  the  outer  edge  of  protractor  almost 
to  the  center  pin  to  permit  the  use  of  a  pencil 
along  the  entire  line  of  sight.  The  protractor 
is  graduated  anticlockAAUse  in  order  to  permit 
turning  off  direct  readings  from  a  meridian 
line  established  for  any  giA'en  point  upon  the 
map. 

The  protractor  is  made  of  lieaA’y,  transparent 
material  Avhich  does  not  obscure  any  part  of  the 
map  AA’hen  in  use.  A  yig-inch  centering  hole 
is  proAuded  so  that  instrument  can  be  used  upon 
a  smooth-surfaced  map  or  Avith  a  centering  pin. 

Dispatcher’s  Transparent  Parallel  Triangu- 
lator.  (Index  No.  MSF-377.  SDO-P.) 

A  deAuce  constructed  on  the  order  of  a  paral¬ 
lel  rule,  having  V/j-  by  16-inch  blades  and 
V2-  by  8-inch  sejAarating  arms.  In  using  it  for 
triangulating  purposes,  it  is  necessary  to  have 
only  one  azimuth  circle  upon  the  map  to  turn 
off  any  reading  for  any  giA’en  point.  If  the 
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Above.  I'lGUKB  B- 1:,  — Metiil  dispatcliei'  board  and  protractor. 

Left.  Figure  B-o. — Dispatcher's  transparent  protractor. 

point  from  nliicli  ti  o'iven  readino:  is  to  be 
])lotted  is  outside  the  reach  of  the  trian^nlator, 
tlie  line  of  sight  can  be  stepped  across  the  map 
from  the  master  azimuth  circle  to  the  point 
concerned  by  simply  holding  one  blade  firmly 
in  place  and  closing  in  or  extending  out  the 
other,  as  the  case  may  be,  and  repeating  the 
process  until  the  i)oint  involved  in  the  reading 
is  reached. 

The  instrument  is  made  of  heavy,  transpar¬ 
ent,  fireproof  material  which  does  not  warp 
readily;  it  does  not  obscure  any  portion  of  the 
map  while  in  nse.  Each  blade  is  provided  with 
an  ofiset  in  order  to  permit  plotting  readings 
close  in  to  the  azimuth  circle  center  or  on  a 
nearly  direct  line  therewith.  The  edges  of  the 
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Miides  are  milled  true  for  use  as  si<;litin<>:  Hues 
or  plotting  ed^es.  In  addition  there  are  sight¬ 
ing  or  centering  lines  etched  the  length  of  each 
blade.  Several  -,'^-inch  holes  are  jirovided 
along  the  edges  and  sighting  lines  of  one  blade 
to  engage  the  azimuth  circle  centering  ])in.  if 
one  is  to  be  used.  A  jiin  is  unnecessary  al¬ 
though  it  facilitates  the  use  of  the  triangulator 
and  lessens  the  chance  for  error  in  centeriim' 
over  the  azimuth  circle. 

Glassine  Protractors.  (SDO-P.) 

The  Forest  Service  Supply  Depot,  Oakland, 
Calif.,  carries  in  stock,  available  to  Forest 
Service  units,  jirotractors  printed  by  the  Gov¬ 
ernment  Printing  Office  on  trans]:»arent  glass¬ 
ine  stock.  Two  tyjies  are  available: 

{a)  Five  inches  in  diameter,  full  azimuth 
circle,  with  1°  divisions  and  marked  every  10°. 
Carries  directions  for  correctl}"  mounting  on  a 
map. 

(6)  Three  circles  on  the  same  sheet,  8  inches, 
IG  inches,  and  24  inches  in  diameter.  Each 
circle  is  divided  into  degrees,  with  each  degree 
subdivided  into  y^°,  and  marked  every  10°,  in 
both  azimuths  and  quadrants.  The  common 
center  of  the  circles  is  marked  by  the  crossing 
of  the  north  and  south  and  the  east  and  west 
lines. 

Retracting-String  Reel.  (Index  Xo.  i\ISF- 
296.  ISDO-P.) 

A  device  to  eliminate  the  necessity  and  in¬ 
convenience  of  many  dangling  strings  on  dis¬ 
patcher  and  lookout  ma])  boards  equipped  with 
glassine  jirotractors.  The  device  consists  of  a 
spring-winding  reel  in  which  is  provided  a 
good  grade  of  braided  silk  cord.  A  mounting 
bracket  and  a  tube  to  conduct  the  string 
through  a  mounted  map  are  also  i)rovided. 
Figure  B-4  shows  a  side  view  of  the  reel 
mounted  on  the  back  of  a  14-ii^ch  map  board. 
For  convenience,  a  INIoore  push  pin  may  be 
fastened  to  the  end  of  the  string. 


J’lci'Ki;  I!  -1.  Ueiractiiii;  stiiiij;  real. 
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FiuL'itE  Ij-5. — Azimuth  circle  printer. 

Azimuth  Circle  Printer.  (California  Forest 
and  Range  Experiment  Station — P.) 

Designed  for  (piickly  and  easily  iirinting 
azimuth  circles  on  dis])atcher  and  other  maps 
(tig.  B-a).  Over  all  dimensions.  G14  by  G14 
81 't  inches;  diameter  of  printed  circle,  4% 
inches.  The  ])rinter  has  two  parts — the  print¬ 
ing  unit  and  the  inking  unit. 

The  printing  unit  consists  of  a  square,  flat, 
bronze  base,  with  center  removed.  On  two 
sides  of  the  base  are  orientation  markers  cor- 
resi)onding  to  the  ])ositions  of  the  0°  and  180° 
azimuths.  The  printing  plate  is  suspended  in 
a  frame  at  the  four  corners  of  the  base  and  is 
normally  held  above  the  lower  surface  of  the 
base  by  four  springs  at  the  suspension  points. 
The  frame  holding  the  ])rinting  ])late  has  a 
handle  in  the  center,  and  suspended  from  this 
handle  is  a  sliding  j)ointer  to  permit  accurate 
centering  of  the  circle.  When  the  instrument 
has  been  oriented  and  centered,  an  even  jires- 
sure  on  the  handle  forces  the  ])late  to  the  map 
surface  and  makes  the  impression. 

The  inking  device  consists  of  a  frame  which 
supports  the  ])rinting  unit  and  a  rotating  ink 
ring  and  spider  with  three  gelatin  ink  rollers. 
The  IVIasonite  ink  ring  is  siqiported  by  a 
knurled  jilate  mounted  on  the  sujiport  frame 
through  a  self-aligning  ball  bearing.  The  ink- 
roller  spider  is  mounted  on  a  pin  at  the  center 
of  the  upper  face  of  the  knurled  ])late.  The 
rollers  evenly  ink  the  ])rinting  j)iate  as  the 
plate  is  de])ressed  against  them  and  the  knurled 
inking  ])late  is  rotated. 

Accessory  items  necessary  for  successfnl  op¬ 
eration  of  the  printer  include  gasoline  and 
cleaning  cloths,  a  brush  for  cleaning  the  type, 
a  spatula,  and  a  small  piece  of  glass  on  which 
to  mix  the  ])rinter's  ink  and  cohalt  dryer. 

The  California  Forest  and  Range  Experi¬ 
ment  Station  will  arrange  for  the  manufacture 
of  these  instruments  for  Forest  Sei’vice  units 
and  coo))erating  agencies  at  a  cost  of  approxi¬ 
mately  $25. 
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FiGUitE  15-G. — Smoke  chaser’s  protractor. 


Smoke  Chaser’s  Protractor.  (Index 
Xo.  MSF-269.  SDO-P.) 

A  small  transparent  protractor  for 
use  by  smoke  chasers  in  jdatting  azi¬ 
muths,  made  of  Plastacele  or  other 
noninflammable  material  (fig-.  B-6). 
Printing  is  processed  for  durability. 
Equippetl  Avith  18-inch  length  of  stout 
fisliline  for  extending  azimuth  readings. 
Size  of  protractor,  inches  square; 
diameter  of  azimuth  circle,  inches. 

A  heaA^y  enA’eloj)e  is  furnished  to  protect 
2)rotractor  Avhen  not  in  use. 

Smoke  Chaser  Map  Case.  (Index 
Xo.  95.) 

Designed  for  the  conA’enience  of  smoke 
chasers  in  carrying  and  protecting  maps. 
Inside  dimensions,  6  b}"  9  inches.  INIade 
of  12-ounce  oliAe-drab  duck.  Has  flap 
at  top  AA’ith  snap  fastener  and  AA'eb  loops 
at  back  for  attaching  to  belt. 
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Radio  Equipment.  (RC-X  aiul  lv(')-P.) 

All  radio  transniittoi-p,  receivers,  and  special 
])arts  and  materials,  other  than  ]’ei)laceinent 
materials,  are  j)iirchased  hv  the  Radio  Unit. 
Poi-tland,  Ore^.  All 
Forest  Service  reijiiisi- 
tions  involvinji'  radio 
transmitters  (radio- 
])hones)  must  be  cleared 
thronjxh  the  Radio 
Unit,  Portland,  Oreix.. 
for  assignment  of  call 
letters  and  frequency 
allocation.  In  addition 
to  the  nsnal  data  in¬ 
cluded  in  the  requisi¬ 
tion,  there  shonld  also 
be  indicated  the  na¬ 
tional  forest  on  which 
the  equipment  is  to  be 
used  and  the  frequency 
assignment  if  an  as¬ 
signment  has  already 
been  made. 

FolloAving  is  a  de¬ 
scription  of  Forest 
Service  radio  equip¬ 
ment.  The  weight  and 
l)rice  data  are  for  com¬ 
plete  outfits  ready  to 
])nt  in  operation  and 
include  batteries  unless 
otherwise  stated.  Prices  are  estimates  only, 
based  on  recent  ])nrchases.  Since  radio  equip¬ 
ment  is  being  improved  from  time  to  time  the 
prices  indicated  are  quite  susceptible  to  change. 

Type  P  Radio  Unit. 

Transmits  code  (c.w.  )  only,  but  receives  both 
voice  and  code.  Its  rated  working  range  is  :20 
miles.  This  set  was  inlmarily  designed  for 
smoke-chaser  use  in  extremely  rugged  country, 
where  the  last  degree  in  ])ortability  is  essential, 
'riie  com])lete  unit  weighs  only  about  9  pounds 
but  because  it  does  not  transmit  voice  has  only 
a  limited  use.  Approximate  cost  $50. 

Type  PF  Radiophone. 

The  ty])e  PF  radiophone  transmits  and  re¬ 
ceives  both  voice  and  code  (fig.  C-1).  It 
weighs  about  15  })ounds  and  has  a  rated  work¬ 
ing  range  of  about  10  miles  on  voice  and  20 
miles  when  code  is  used.  The  PF  was  de¬ 
signed  primarily  foi-  use  by  smoke  chasers  and 
the  like  where  reasonably  com])act  and  portable 
voice-communication  e(iuij)ment  is  recpiired. 
'riiese  sets  are  often  carried  bv  road  and  trail 


crews,  rangers,  and  other  traveling  forest  of¬ 
ficers,  on  fire  trucks,  and  in  some  instances  are 
made  a  part  of  lire  outfits  of  25-man  size  and 
larger.  Ap,  u'oximate  cost  $S0. 


PF  Kit  Box. 

The  PF  kit  box  is  a  small  chest  similar  to 
the  SPF  kit  box  illustrated  (fig.  C-2),  which 
contains  heavier  batteries  than  are  regularly 
furnished  with  the  PF  radiophone  and  a  half¬ 
wave  antenna  for  semipermanent  installation. 
A  compartment  is  also  2>i’ovided  to  house  the 
PF  radiophone.  The  kit  box,  batteries,  and 
antenna,  exclusive  of  the  PF  radiophone,  weigh 
about  35  pounds.  The  PF  kit  box  together 
with  the  PF  radiophone  were  primarily  de¬ 
signed  to  serve  secondary  lookouts  (lookout 
firemen),  small  fire  crews,  and  small  construc¬ 
tion  or  maintenance  crews.  In  such  lookout 
use,  the  half-wave  antenna  is  ])ermanently  in¬ 
stalled  at  the  lookout  and  the  PF  radiophone 
plugged  into  the  batteries  contained  in  the  PF 
kit  box.  Shonld  the  lookout  need  to  take  his 
radio  set  to  a  fire,  it  is  necessary  only  to  un¬ 
plug  the  PF  kit  box  battery  cable,  droj)  the  set 
in  the  PF  radio])hone  hag,  which  already  con¬ 
tains  batteries  and  short  antenna,  and  he  has 
a  complete  15-pound  voice  set  ready  to  go. 
Approximate  cost  $15  for  box  and  l)atteries. 
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I'KJUUE  C-2. — Sl’F  kil  1m)\  (■(iiilaiuiUL:'  Sl’F  i;uliophon<>. 

Type  SPF  Radiophone. 

This  unit  employs  the  same  transmitter  as 
the  PF.  Tlie  receiver  section  is  a  sensitive 


five  -  tube  superhetero¬ 
dyne  which  requires  less 
skill  to  operate  than  is 
necessary  with  the  PF 
receiver.  It  can  be  oper¬ 
ated  on  the  same  bat¬ 
teries  as  the  type  PF ; 
that  is,  with  portable  or 
kit-box  batteries.  It  is 
not  recommended  for  use 
with  portable  batteries 
except  in  emergencies, 
because  the  battery  drain 
is  greater  than  on  the 
PF.  This  unit  is  suit¬ 
able  for  stand-by  opera- 
I  ion  with  kit  -  box  or 
heavy-duty  batteries,  as 
it  has  a  built-in  lond- 
s]:)eaker.  The  SPF  has  a 
definitely  greater  com¬ 
munication  range  than 
the  PF  and  is  recom¬ 
mended  to  take  the  place 
of  the  PF  where  back 
packing  is  unnecessary 
or  at  most  where  it  is 
limited  to  short  distances. 
The  SPF  with  carrying 
bag  and  portable  bat¬ 
teries  Aveighs  about  20 
pounds  (fig.  C-3).  With 
kit  box  and  both  kit-box  and  portable  batteries 
the  Aveight  is  a])proximately  58  pounds.  Ap- 
])roximate  cost,  $100. 


2. — Tyite  Sl’K  I'iulioplioiu*  with  portiihlc  luitti'ry  set. 
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Type  M  Radiophone. 

The  tyiK'  ]M  radioplione  is  de- 
sipied  so  that  tlie  transmitter,  re¬ 
ceiver,  aiul  louds])eaker  are  all 
built  in  one  unit  (Hix.  C-4).  It  is 
a  voice  and  code  transmitter-re¬ 
ceiver  ^vei^hino•  about  125  pounds. 

'I'he  rated  vorkin^  ran^e  is  about 
50  miles.  The  I'eceiver  is  a  hii^hly 
selective  su])erheterodyne.  At 
])resent  Hammerlund  Comet  Pro. 

Forest  Service  model  is  bein^- 
used.  The  ty])e  iNI  oj^erates  on  a 
110-120-volt.  CO-cycle,  a.  c. — ordi¬ 
nary  commercial  current — not  on 
batteries  or  other  direct -current 
])0’\ver.  It  may  be  plu^^ed  into 
any  li^ht  socket  or  outlet  'where 
alternating  current  is  avaihd)le. 

Where  110-120-volt  alternatin<i‘ 
current  is  not  available,  any  one 
of  the  three  ])ortable  generator 
units  described  hereinafter  may 
be  used  to  ])rovide  ])ower  for  the 
set.  The  INI  radiophone  has  been 
especially  designed  for  communi¬ 
cation  'with  the  field  from  snjiei'- 
visors’  head(piarters  and  central 
equipment  dej>ots,  and  for  use  as  a 
central  communication  station  on 
lar^e  ])i'oject  fires. 

Type  ]M  sets  may  be  expected  to  cause  inter¬ 
ference  over  a  radius  of  several  hundred  miles 
and  should  never  be  used  except  where  lower 
])owered  sets  will  not  furnish  satisfactory  com¬ 
munication.  Where  M  sets  are  used  they 
should  be  adjusted  to  emit  the  minimum  power 
that  will  ^ive  satisfactory  service.  Approxi¬ 
mate  cost  $330. 

Ultra-High  Frequency  Radio  Equipment. 

Ultra-high  frequencies  (UHF)  have  the  lim- 
iration  of  being  good  only  over  oi)tical  or 
nearly  optical  ranges.  Usually,  for  example,  it 
is  not  possible  to  communicate  between  two 
points  when  the  oidical  path  between  the  an¬ 
tennas  at  the  respective  stations  is  obstructed 
by  a  hill  or  mountain.  But  where  it  is  possible 
to  use  I’lIF  equipment,  it  offers  many  advan¬ 
tages  over  the  ordinary  short-wave  radio. 
There  is  practically  no  fading  or  static;  the 
e<iui])ment  can  be  made  quite  light  and  coni- 
j)act  ;  the  antenna  is  short,  about  15  feet ;  re¬ 
ceiver  batterv  drain  is  small  enough  that 
Stand-by  operation  of  batteiy  receivers  is  ])os- 
sible.  Using  one  fretpiency  for  transmitting 
and  another  for  receiving,  a  ])air  of  stations 
may  be  operated  duplex;  that  is,  they  may 
transmit  and  receive  simultaneously. 

I'HF  lends  itself  admirably  to  linking  iqi 
emergency  lookouts  with  the  regular  lookout 
svsteni.  It  also  has  been  used  successfnllv  for 
commiinication  nets  on  large  project  hres. 


FiufUE  C-3. — Type  T  (UIIF)  nulioplioiie. 


UHF  oiieratioii  is  still  quite  new.  In  order 
to  keep  step  with  this  progress  and  take  ad¬ 
vantage  of  new  developments  in  circuits  and 
parts,  the  Forest  Service  is  making  revisions 
in  its  ultra-high  frequency  equipment  at  rela¬ 
tively  frequent  intervals.  Therefore,  the  fol¬ 
lowing  descrijition  of  Forest  Service  UHF  ra¬ 
diophones  may  be  somewhat  out  of  date  with 
respect  to  the  latest  developments,  though  the 
same  general  types  herein  listed  will  be  con¬ 
tinued  in  a  gradually  improved  form. 


Figuke  C— 4. — Typo  M  radioplione. 
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Type  T  Radiophone  Transmitter-Receiver. 

'I'lie  type  T  radiophone  transmits  and  re¬ 
ceives  voice  only  (fig.  C-5).  It  weighs  from 
50  to  100  jionnds,  depending  on  the  type  of  bat¬ 
teries  used.  Rated  working  range  is  about  100 
miles  over  optical  jadh-s.  The  set  is  designed 
for  stand-by  operation  and  has  a  built-in  loud¬ 
speaker.  AVith  this  set  it  is  possible  to  trans¬ 
mit  and  receive  simnltaneonsly  when  working 


in  airplane  use  (fig.  C-7).  It  can  be  installed 
in  practically  any  type  of  plane  without  s])ecial 
tools  or  mechanical  skill;  will  communicate 
])lane-to-gTound  over  limited  distances  even  in 
unshielded  planes.  AATight  of  complete  radio- 
jdione,  including  dynamotor,  but  exclusive  of 
storage  battery,  is  about  40  pounds;  operates 
from  a  G-volt  storage  battery  or  from  the  stor¬ 
age  batteries  regularly  incorporated  in  most 
air]')lanes.  Approximate  cost  $300. 

Type  U  Radiophone. 

This  is  an  a.  c. -operated  ultra- 
high  frecpiency  radiophone  trans- 
mitf er-receiver  especially  intended 
for  central  station  use  such  as  at 
central  fire  dispatcher  offices  (fig. 
C-8).  The  unit  is  19  inches  wide, 
4  feet  9  inches  high,  and  12  inches 
deep.  The  approximate  shipping- 
weight  is  300  pounds.  It  has  an 
output  of  about  20  watts.  Ap¬ 
proximate  cost  $400. 

The  outstanding  feature  of  this 
unit  is  its  simplicity  of  operation. 
AA^’lien  a  call  is  received  on  the 
stand-by  loudspeaker,  it  is  neces¬ 
sary  only  to  pick  up  the  hand-set 
to  answer.  Lifting  the  hand-set 
automatically  turns  on  the  trans¬ 
mitter.  The  U  set  communicates 
with  the  ty)>es  T.  S.  A,  and  U  ra¬ 


Figuke  C— 6. — Typo  S  portable  (UlIF)  radiopbone  complete  with  accossorh's. 


with  another  type  T  or  IT  radio¬ 
phone.  Xumerous  battery  combi¬ 
nations  are  available  depending 
on  the  type  of  service.  A[)])roxi- 
mate  cost  $115. 

Type  S  Radiophone  Transceiver. 

(UIIF.) 

The  type  S  radiophone  trans¬ 
ceiver  transmits  and  receives  voice 
only  (fig.  C-G).  It  weighs  about 
8  pounds.  The  rated  working- 
range  is  about  50  miles  over  opti¬ 
cal  paths.  AVorking  with  antennas 
close  to  the  surface  over  level 
ground  the  range  may  be  reduced 
to  no  more  than  3  or  4  miles.  This 
set  will  not  work  duplex  because 
the  same  circuit  is  used  for  both 
transmitting-  and  receiving.  It 
has  been  used  by  smoke  chasers 
and  by  scouts  and  fire  chiefs  on 
large  fires.  Its  i)rincipal  features  are  its  x^orta- 
bility  and  the  quickness  with  which  it  may  be 
})ut  into  oxieration.  Tyqie  S  sets  have  occasion¬ 
ally  been  used  for  two-way  communication 
with  moving  vehicles.  Ap^iroximate  cost  $33. 

Type  A  Radiophone.  (UFIF.) 

The  tyjie  A  radioxihone  has  been  esxiecially 
designed  to  meet  Forest  Service  requirements 


Figuue  C— 7. — Type  A  (UIIF)  radiophone. 

dio[)hones  and  works  diqilex ;  that  is,  transmits 
and  receives  simultaneously  with  the  tyjie  T 
and  other  U  sets. 

Generators,  Portable,  A.  C.  (Index  Xo.  153. 
RG-X.) 

Portable  generators  are  obtainable  in  three 
sizes:  500  watt,  weight  about  90  pounds;  700 
watt,  weight  about  105  xiounds;  and  1,000  watt. 
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Figiue  C-S. — Typo  U  (ITIF)  riuliopluuic. 


weight  not  over  ITo  pounds. 
Each  unit  consists  of  a  110-120- 
volt  60-cycle  AC.  generator,  di¬ 
rectly  coupled  to  a  four-cycle,  air¬ 
cooled  eno'ine  which  is  radio- 
shielded.  The  units  were  de¬ 
signed  especially  for  supplying 
power  for  radio  communication, 
but  will  also  supply  incandescent- 
light  power.  They  are  not  recom¬ 
mended  for  lighting  service  of  a 
permanent  nature,  due  to  light 
construction  and  the  fact  that  the 
unit  is  not  self-starting.  IModels 
illustrated  were  made  hy  the 
Garco  INIanufactnring  Co.,  Seattle, 
Wash.  (fig.  C-9,  C-10,  C-11). 

They  have  etfective  noise  elimi¬ 
nation  from  generator  and  engine 
and  a  high  degree  of  voltage  sta¬ 
bility  under  varying  electrical 
loads.  There  is  no  reason  why 
other  jnanufacturers  of  motor 
generators  cannot  build  units 
meeting  specification  156. 
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ice.  The  Forest  Service  Tele¬ 
phone  Handbook  provides  com- 
l)lete  and  detailed  information  re- 
pirding  both  telephone  instrn- 
nients  and  telephone  lines;  there¬ 
fore,  the  data  contained  herein 
pertaining-  to  this  sort  of  equip¬ 
ment  is  confined  to  four  types  of 
instruments  commonly  used  in 
connection  Avith  fire-control  Avork. 


Emergency  Telephone  Outfit. 

(Index  Xo.  250-S.) 

The  emergency  telephone  outfit 
illustrated  (fig.  C— 12)  is  used  as 
standard  fire-control  equipment  in 
certain  localities.  The  outfit  con¬ 
sists  of  tAA’o  Avooden  boxes  of  the 
proper  size  to  contain  the  folloAV- 
ing  items : 


Box  Mo.  1 


I’lGVKE  C-11. — (1.  One  tliousiind-watt  gas-dii\ en 

TELEPHONE  INSTRUMENTS 

Forest  Service  Telephone  Handbook — X. 

There  are  many  different  types  of  telephone 
instruments  used  throughout  the  Forest  SeiM- 


1  standard  l.’tlTS  wall  telephone,  or 
eqnal. 

I  Set  dry-cell  batteries,  installed, 
generator.  1  AMcninn  ai'rester  No.  148057,  or  a 

neon-t.vpe  arrester. 

1  i/2-iiieh  by  6-foot  copperweld  ground  rod,  with  clamp. 

1  Screwdriver. 

1  Koll  friction  tape. 

1  Pair  pliers. 

3  Kolls  emergency  wire  (114  miles  single-conductor 
or  %  mile  donble-condnctor) . 


i'KiUKE  C-12. — Emergency  telephone  outfit. 
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ii<)x  yo.  2 

s  Rolls  (“iiu'rjreiic.v  wiro  (4  inih-s  siufjh'-coiKluctor ) . 

1  Ein(‘i};»‘ii(y  win*  takc'-up  roi*!.  foldinji  (index  No. 
.MSK-1MI2). 

riie  telo])hoDo  instriniieiit  aiul  the 
arrester  are  installed  within  the  box  as  shown 
and  are  ready  for  nse.  An  extra-length  f;en- 
erator  crank  is  ])rovided  with  this  type  of  out¬ 
fit.  Avhich  is  attached  to  the  instrument  thron^li 
a  hole  ])roperly  located  in  the  outer  container 
so  that  the  crank  is  conveniently  located.  As 


hile  or  truck  or  on  pack  horse.  This  instru¬ 
ment  is  also  particularly  adai)ted  for  outdoor 
installations  at  lookout  ])atrol  points,  roadside 
call  stations,  etc.  The  case  is  so  constructed  as 
to  protect  the  interior  from  the  weather. 
Weight  with  batteries  39  pounds.  A})})roxi- 
mate  cost  $4G. 

Model  B  Portable  Telephone. 

A  hand-set  with  ahnninmn  case  for  nse  by 
]:)atrolman  or  others  traveling  on  foot  or  on 
liorsehack  (ho;.  P-lo).  Siirnal  button  operates 


indicated,  box  Xo.  1  is  a  complete  communica¬ 
tion  outfit  within  itself,  with  sufficient  wire 
provided  to  make  short  hook-ups. 

Field  Model  A-1  Telephone. 

X  coinjiact  instrument  with  aluminum  case 
contaiuin<i'  essentially  the  same  i)arts  as  a 
standard  wall  teleplioue,  including  five-bar 
weneiaitor  and  2.500-ohm  rinoer  (fig-.  C-13, 
C-14).  Designed  for  convenient  transporta¬ 
tion  to  fire  camps  without  damage  in  automo- 


Figukb  C-15. — Model  U  portable  telephone. 

buzzer  for  calling  stations  etpiipped  with 
standard  telephone  hoAvlers.  Stations  which 
are  not  so  equi})i)ed  cannot  be  called  with  this 
instrument ;  nor  can  signals  be  received  from 
other  stations  because  neither  ringer  or  buzzer 
is  itrovided.  Talking  button  closes  transmit¬ 
ter  circuit.  Uses  three-cell  flashlight  battery 
Xo.  790.  The  outfit  includes  canvas  case,  throw 
Avire  for  line  connection,  and  ground  Avire  Avith 
small  rod.  Weight  Avith  batteries,  41/0  ])oiinds. 
Approximate  cost,  $17. 

Model  C  Portable  Telephone. 

A  comjAact.  lightAA’eight  tele]Ahone  designed 
]A]-incii)ally  foi'  rangers  and  automobile  patrol- 


Fici'ke  C-14. — Model  A-1  tclephoiio,  closed. 


FiGUiiE  C-ld. — Model  ('  portable  telephone. 
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men  (fi^.  016).  Hard  maple  case,  five-bar 
venerator,  2,500-olmi  ringer,  folding  ringer 
handle.  Uses  three-cell  flashlight  battery  No. 
790.  Weight  with  batteries,  pounds. 

Cost  approximately  $31. 

Emergency  Wire,  Single-Conductor.  (Index 
No.  MSF-388-1.) 

A  strong  but  lightweight,  rnbber-covered 
telephone  wire,  the  conductor  consisting  of  10 
strands  of  No.  29  a.  w.  g.,  hard-drawn  copper 
wire,  twisted  with  approximately  a  ly^-inch 
lay.  The  wire  is  put  on  steel  spools  in  lengths 
of  approximately  one-half  mile,  weighing  about 
17  pounds  each.  The  insnlation  used  is  suf¬ 
ficient  to  withstand  4,000  volts  after  1  hour’s 
submersion  in  water.  This  feature  makes  the 
wire  particnlarly  adaptalde  to  emergency  use, 
where  the  telephone  line  is  strung  out  through 
the  woods,  either  hung  up  in  bushes  and  trees 
or  laid  directly  upon  the  gronnd.  A  spool  of 
single-conductor  wire  is  shown  on  the  take-up 
reel  illustrated  (fig.  C-17). 

Emergency  Wire,  Double-Conductor.  (In¬ 
dex  No.  MSF-388-2.) 

This  wire  consists  of  two  conductors  twisted 
together  with  approximately  four  twists  i)er 
foot  of  length.  Each  conductor  is  similar  in 
construction  to  the  single-conductor  wire  de¬ 
scribed.  Double-conductor  wire  is  put  up  in 
y^-mile  lengths  on  steel  spools,  each  weighing 
approximately  18  pounds. 


Emergency  Wire  Take-up  Reel.  (Index  No. 

MSF-292.) 

The  emergency  wire  take-up  reel  is  a  simple 
device  consisting  of  a  galvanized  sheet-metal 
frame  Avith  y^-inch  steel  rod  spool  holder  in 
which  a  lightAveight  crank  and  spool  shaft  are 
installed  for  rewinding  wire  (fig.  C-17).  The 


I'lGCKE  C-lT. — Emc'r.ufiicy  wire  reel. 


reel  is  also  useful  in  stringing  out  emergency 
wire,  the  spool  being  put  on  the  holder  in  the 
same  manner  as  for  taking  up,  but  the  outfit 
carried  either  in  the  hand  or  upon  the  back 
of  the  jAerson  stringing  the  wire.  AVhen  taking- 
up  Avire  Avith  the  reel,  it  is  strapped  to  the 
chest  of  the  operator  so  that  the  crank  is  im¬ 
mediately  before  him.  The  entire  reel  folds 
together  into  a  A-ery  small,  lightAA-eight  package. 


SECTION  D 

LIGHTING  EQUIPMENT 


SECTION  D 

LIGHTING  EQUIPMENT 


Electric  Headlight.  (Index  Xo.  ^ISF-lT8. 
SDO-P.) 

A  S])ec‘ially  designed  headliglit  for  night 
M’ork  or  for  foot  and  horse  travel  at  night. 
The  head  lamp  is  small,  light  in  weight,  and 
contains  a  bright-finished  reflector.  Experi¬ 
ence  has  shown  that  a  larger  lamp  will  cause 
headache  after  several  hours’  use. 

The  battery  container  is  light,  compact,  and 
I’ectangular  in  sha])e  with  rounded  edges,  and 
holds  two  2-cell  batteries  and  an  extra  bulb. 
A  two-way  switch  is  provided  so  that  the  bat¬ 
teries  may  be  used  alternately  to  deliver  a  max¬ 
imum  of  3  volts  to  the  2..5-volt  bulb.  Tests 
have  shown  that  with  this  arrangement,  which 
permits  one  battery  to  recu])erate  while  the 
other  is  connected,  a  usable  light  will  be  avail¬ 
able  continuously  for  about  8  hours.  In  addi¬ 
tion  to  the  advantage  of  using  two  batteries 
alternately  rather  than  one  3-cell  battery  con¬ 
tinuously,  the  rectangular  container  is  much 
handier  than  a  cylindrical  container  for  carry¬ 
ing  in  the  pocket  or  on  the  belt. 

Electric  Lantern.  (Index  Xo.  224.) 

An  electric  lantern  recommended  for  use  with 
motor- vehicle  ecpiij^ment,  ])ower  pumpers,  and 
for  special  work  on  fire  su})])ression  where  a 
heavy-duty  dependable  light  is  needed.  The 
light  uses  a  twin-six  battery  which  will  fur¬ 
nish  light  for  a])]:)roximately  150  hours.  The 
lens  and  reflector  are  large  and  give  a  powerful 
beam.  The  case  is  moisture  proof;  the  re¬ 
flector  is  bright  finished,  and  the  lens  is  of 
shatter-proof  material. 

Flashlight.  (Index  Xo.  MSF-142.) 

This  specification  is  intended  to  provide  a 
standard  two-cell  flashlight  of  rugged  con¬ 
struction  to  withstand  any  sort  of  work  to 
which  a  light  of  this  nature  should  be  sub¬ 
jected.  The  light  ]n-ovided  is  of  the  nonfocus- 
ing  type  with  bright  reflector  and  2.5-volt  globe 
using  two  standard  950  flashlight  cells.  The 
bottom  ca])  is  ]:>rovided  with  a  s])ring  clip  suit¬ 
able  for  carrying  an  extra  bulb.  There  is  also 
attached  to  the  bottom  cap  a  swinging  ring 
which  makes  it  possible  to  hang  u])  the  flash¬ 
light. 

Flashlight  Batteries.  (Index  Xo.  MSF-39- 
S.) 

Federal  Si)ecification  Xo.  IV-B-lOla,  as 
amended,  will  ])rovide  any  sort  of  flashlight 
battery  desired.  If  the  standard  950  flashlight 
cell  is  required,  the  {)urchase  order  or  bid 
should  also  specify  that  the  battery  be  ac¬ 


cording  to  type  B-ld,  cell  designation  1)  in 
table  1,  of  the  foregoing  Federal  specification. 

Floodlight,  Battery-Power. 

Certain  Forest  Service  agencies  have  con¬ 
structed  a  suitable  type  of  portable,  battery 
floodlight  by  using  a  regular  automobile  head- 
lanq),  to  which  is  fastened  an  iron  rod  of  the 
a])propriate  length  to  stick  in  the  ground  for 
holding  the  light  u])right.  The  battery  box 
is  constructed  to  contain  either  8  or  16  Xo.  (> 
dry  cells,  and  ])rovided  with  handles  for  carry¬ 
ing.  If  of  the  eight-cell  size,  a  single-throw 
switch  is  adequate;  but  if  of  the  16-cell  size, 
a  two-way  switch  should  be  ])rovided  and  the 
batteries  hooked  up  eight  in  a  series.  This 
latter  method  ])rovides  a  light  for  just  twice  as 
long  a  period  as  the  eight-cell  arrangement. 
The  connecting  cord  between  the  light  and  the 
l)attery  box  should  be  lightweight  insulated 
lighting  cord  fitted  at  ends  with  detachable 
connector  plug  or  socket. 

Lookout  Map-board  Light,  (liefer  to  sec.  A, 
Detection  equipment.) 

Portable  Generator.  (Refer  to  sec.  C,  Com¬ 
munication  equipment.) 

Gasoline  Lantern.  (Index  Xo.  MSF-225.) 

The  type  of  gasoline  lantern  provided  for 
by  the  specification  is  similar  and  equal  in 
every  respect  to  the  commonly  known  Coleman 
two-mantle  lantern.  The  specification  ])ro- 
vides  for  securing  either  the  Q-type  generator 
or  the  rotary,  self-cleaner  type,  as  may  be  i)re- 
ferred.  It  also  ])rovides  that  either  mica  or 
Pyrex  chimney  may  be  secured  as  preferred. 

Gasoline  Lantern  Cartons.  (Index  Xo.  94-S.) 

A  S]^ecially  constructed,  lightweight,  corru¬ 
gated  fiberboard  box  suitable  for  transporting 
gasoline  lanterns.  Boxes  of  this  kind  and  for 
the  purpose  mentioned  can  be  obtained  by  us¬ 
ing  the  following  specification  as  written. 

Specif  cation. — Corrugated  fiber  boxes  for 
gasoline  lanterns.  Boxes  to  be  7  bv  7  bv  15 
inches  inside  finished  dimensions  in  accordance 
with  style  Xo.  1  (collapsible  slotted  container), 
board  Xo.  1,  talde  Xo.  1  of  Federal  Specifica¬ 
tion  Xo.  ITT.,-B-631a  including  any  amend¬ 
ments  thereto. 

Funnels,  Filter  Type.  ( Refer  to  sec.  X, 
Power  })ump  accessories.) 

Candles,  Hard  Type.  (Index  Xo.  MSF-77-S.) 

In  order  to  secure  a  suitable  type  of  candle 
for  use  in  firemen’s  outfits  and  elsewhere,  where 
a  candle  which  will  not  soften  and  run  is  nec- 
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essary,  Federal  Specification  No.  C— C— 91 
should  be  used,  specifying  type  2,  class  A, 
thereunder. 

Carbide,  All  Kinds.  (Index  No.  MSF-90-S.) 

Carbide  is  used  in  miners’  lamps,  of  which 
there  are  doubtless  a  considerable  number  still 
on  hand,  although  they  are  rapidly  being  re- 
]daced  with  electric  headlights.  It  is  also  used 
in  floodlights.  Both  types  of  carbide  may  be 
purchased  under  Federal  Specification  No. 
O-C-101,  Section  IV,  part  5.  Nut  size,  II/4  by 
%  inches,  should  be  specified  for  miners’  lamps. 
Cake  calcium  carbide  is  manufactured  in  sev¬ 
eral  sizes.  Tlie  size  desired  for  floodlights 
should  be  specified,  also  the  rnake  of 
the  lamp  in  which  the  carbide  is  to  be 
used.  Granular  calcium  carbide,  in 
most  cases,  is  a  byproduct  from  the 
manufacture  of  standard  sizes  and  does 
not  meet  the  required  yield  of  4.5 
cubic  feet  per  pound. 

Airport  Lighting  Flare.  (Index  No. 

140.) 

This  is  a  magnesiiun  candle  flare 
which  provides  a  75,000-  to  80,000-can- 
dlepower  light  for  a  period  of  3  minutes. 

It  is  for  use  at  emergency  landing  fields 
in  order  to  provide  a  light  by  which  air¬ 
planes  can  be  landed  at  night.  The 
candles  must  be  used  with  a  hooded  re¬ 
flector  in  order  that  the  light  therefrom 
Avill  not  blind  the  pilot  when  landing 
(see  index  No.  299). 

The  most  efficient  wa}"  of  using  these 
lights  is  to  use  two  at  a  time,  placing 
them  about  100  feet  apart  at  the  near 
end  of  the  runway  where  tlie  plane  is  to 
land,  the  reflectors  focused  down  the 
runway  similar  to  a  pair  of  automobile 
lamps.  One  candle  is  ignited  while  the 
plane  is  maneuvering  into  position  and 
then  when  the  pilot  begins  to  glide  to¬ 
ward  the  field,  the  other  candle  should 
be  ignited.  This  provides  the  maximum 
light  of  both  candles  at  the  time  the 
plane  lands  and  insures  a  sufficient  pe¬ 
riod  of  light  to  complete  tlie  entire 
landing. 


Airport  Lighting  Flare  Reflector.  (Index 
No.  299.) 

The  reflector  is  an  inexpensive  piece  of 
equipment  so  designed  that  any  tinsmith  can 
manufacture  it,  and  any  jackknife  carpenter 
can  manufacture  the  tripod  which  supports  the 
reflector  (fig.  D-1).  The  specification  covers 
in  detail  the  construction  of  both  the  reflector 
and  the  tripod  stand.  The  reflector  portion  is 
manufactured  with  a  bright  tin  backing  over 
the  top  of  which  is  placed  a  24-gage  galvanized- 
iron  hood.  The  reflector  is  approximately  48 
inches  high  by  30  inches  wide,  and  is  fastened 
to  a  hardwood  triangular-shaped  stem  whicli 
fits  into  a  socket  in  the  tripod  stand. 


Figueb  D-1. — Airport  lighting  flare  reflector. 
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Nested  Cooking'  and  Mess  Outfits. 

Nested  cooking  and  mess  outfits  have  l)een 
developed  over  a  ])eriod  of  several  years  par¬ 
ticularly  for  use  ill  fire-control  work,  to  pro¬ 
vide  ade([uate  e([uipiueut  for  various  sized 
crews  aiul  at  the  same  time  keep  them  com¬ 
pact  and  of  minimum  weight.  Items  of  special 


is  particularly  essential  in  Ivegions  1.  4,  5,  and 
G,  where  interregional  exchanges  of  these  out¬ 
fits  occur  often.  Unless  the  outfits  and  their 
contents  are  standard,  confusion  and  difliculties 
result. 

The  following  sizes  in  mess  outfits  have  been 
adopted  as  stamlard  for  the  Forest  Service,  and 


Figure  E-1. — Ono-,  two-,  and  threo-nian  nested  mess  outfits. 


Figure  F— if. — Six-man  nested  mess  outfit. 


nianufiicture  have  been  designed,  as  far  as  pos¬ 
sible,  to  make  them  interchangeable  in  the  dif¬ 
ferent  sized  outfits  in  which  they  are  used. 

AVith  transportation  facilities  and  the  trend 
of  fire-suppression  activities  such  that  inter¬ 
regional  exchange  of  fire-control  efpiipment  is 
common  occurrence,  the  need  for  standardiza¬ 
tion  of  nested  mess  eiiuipment  is  obvious.  It 


standard  lists  of  contents  have  been  prepared 
to  facilitate  this  ])articular  ]diase  of  fire  con¬ 
trol.  Also,  standard  specifications  have  been 
])repared  for  most  of  the  individual  items  con¬ 
tained  within  the  outfits.  Individual  items  of 
mess  e(|uipment  used  in  other  than  standard 
nested  outfits  should,  wherever  jiracticable,  be 
standard  items. 
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/Standard  sized  ovffts. — l-man,  2-man.  3- 
maii,  6-man,  10-man,  25-man. 

Ill  addition  thereto,  two  types  of  50-man  out¬ 
fits,  made  up  of  standard  items,  are  suggested 
for  use  where  larger  outfits  are  required. 

Standard  lists  of  contents. — The  number  of 
individual  items  listed  as  standard  in  any  par¬ 
ticular  outfit  may  be  modified  for  local  use  pro¬ 
vided  standard  items  are  used  where  increases 
are  made. 

One-Man  Nested  Mess  Outfit.  (Tig.  E-1.) 
(Index  No.  MSF-2IT-1-S.) 

Individual  camp  cooking  outfits,  complete 
with  carrying  case  and  shoulder  strap  and  the 
following  items: 

1  Alnminnm  pudding  pan,  7i/4-incli  diamnter, 

1%  inches  deep,  l^^-pint  capacity. 

1  Alnmininn  pail  and  cover,  5-inch  diameter, 

2 'Is  inches  deep,  1%-pint  capacity. 

1  Tinned  steel  fork. 

1  Tinned  steel  spoon. 

1  Frying  pan  with  folding  handle. 

1  Aluminum  cup,  4-inch  diameter,  2''io  inches 
deep,  %-pint  capacity. 

All  articles  to  nest  and  pack  between  frying 
pan  and  pudding  pan.  Handle  of  fiying  pan 
to  fit  snugly  over  pudding  pan  and  to  hold 
outfit  together  securely.  To  be  equal  in  every 
respect  to  the  Aluminum  Cooking  Utensil  Co.'s 
No.  1016. 


Two-Man  Nested  Mess  Outfit. 

(Index  No.  MSF-21T-2-S.) 


(Fig.  E-1.) 


I  Container,  canvas. 
1  Pan,  frying,  9-inch. 


Pan,  3-quart,  tin. 
Pams,  1-quart,  tin. 


2  Teaspoons,  tinned. 

1  Knife,  butcher,  folding. 


1  Knife,  paring. 
1  Can  opener. 


Three-Man  Nested  Mess 

(Index  No.  MSF-2I7 


Outfit.  (Fig.  F-1.) 
-3-S.) 


Container,  canvas. 

1 

Pot,  coffee,  aluminum. 

Pans,  frying,  9-inch. 

3 

Plates,  tin. 

Pail,  aluminum,  with 

Cups,  tin. 

cover,  4-quart,  Wear¬ 

3 

Knives,  table. 

ever  No.  877. 

3 

Forks,  table,  tinned. 

Pail,  aluminum,  with 

2 

Spoons,  dessert,  tinned. 

cover,  G-quart,  Wear¬ 

3  Teaspoons,  tinned. 

ever  No.  878. 

1 

Knife,  paring. 

Pan,  tin,  3-quart. 

I 

Knife,  butcher,  folding. 

Pans,  1-quart,  tin. 

1 

Can  opener. 

Six-Man  Nested  Mess  Outfit. 

(Index  No.  MSF-247-4-S.) 


(Fig.  E-2.) 


1  Container,  canvas. 

1  Pail,  aluminum,  with 
cover,  4-quart,  Wear- 
ever  No.  877. 

1  Pail,  aluminum,  with 
cover,  6  (piart,  Wear- 
ever  No.  878. 

1  I’ail,  aluminum,  with 
cover,  8-quart,  Wear- 
ever  No.  880. 

1  Pail,  aluminum,  with 
cover,  9-quart,  Wear- 
ever  No.  881. 

3  Pans,  frying,  lO-inch. 

3  Pans,  tin,  2-quart. 

8  Pan.s,  tin,  1 -quart. 

Ten-Man  Nested  Mess  Outfit. 

(Index  No.  MSF-247-5-S.) 


8  Plates,  tin. 

0  Cups,  tin. 

8  Spoons,  dessert,  tinned. 
Forks,  table,  tinned. 
Knives,  table. 

Knife,  paring. 

Knife,  butcher,  folding. 
Stone,  ax. 

Can  opener. 

Kettle  chains. 

Clock,  alarm. 

Pound  nails,  sixpenny 


8 

8 

1 

1 

1 

I 

4 

1 

Va 


and  twentypenny. 

2  Towels,  dish  (cloth). 
2  Towels,  hand  (cloth). 
1  Lifter,  pot. 


(Fig.  E-3.) 


1  Container,  tin. 

1  Pail,  aluminum,  with 
cover,  8-(piart,  Wear- 
ever  No.  880. 


Pail,  aluminum,  w  i  t  h 
cover,  1  4  -  q  u  a  r  t , 
Wearever  No.  883. 
Pans,  frying,  10-inch. 


1  ITiil,  aluminum, 

with 

1 

Pot,  coffee  aluminum. 

1  Pail,  aluminum,  w  i  t  h 

2  Pans,  frying,  12-inch. 

cover,  4-(iuart, 

Wear- 

2 

Plate.s,  tin. 

cover,  9-quart,  Wear¬ 

3  Pans,  pudding,  3-quart, 

ever.  No.  877. 

•> 

Cups,  tin. 

ever  No.  881. 

tin. 

1  Pail,  aluminum, 

,  with 

•> 

Knives,  table. 

1  Pail,  aluminum,  with 

14  Plates,  tin. 

cover,  6-quart, 

Wear- 

2 

Forks,  table,  tinned. 

cover,  1 1  -  q  u  a  r  t , 

12  Cups,  tin. 

ever  No.  878. 

T 

Spoon,  des.sert,  tinned. 

W('arever  No.  882. 

1  Spoon,  hasting,  10-inch. 

I'Kii  iiB  K— o. — Ten  man  nested  mess  outfit. 
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14  Spoons,  dessert,  tinned. 

4  Kettle  chains. 

1  Pail,  tin,  O-ipiart,  81(> 

1  Pail,  tin,  13-(piart,  0- 

12  F<»rk.'<,  table,  tinned. 

1  Alarm  clock. 

inch  diameter,  1  1 

inch  diameter,  1114 

12  Knives,  table. 

14  Pound  nails,  tenpenny 

inches  deep,  w  i  t  h 

inches  deep,  w  i  t  h 

1  Knife,  paring. 

and  twentyi)enny. 

c(tver. 

cov(>r. 

1  Knife,  butcher,  S-inch. 

3  Towels,  dish  (cloth). 

1  Potato  masher. 

4  Pans,  enamel,  3-(iuart. 

1  Stone,  ax. 

3  Towels,  hand  (cloth). 

.■;o  Pans,  tin,  1 -quart. 

.30  Plate.s,  tin. 

1  Can  opener. 

1  Lifter,  pot. 

12  Pans,  tin,  3-quart. 

30  Cups,  tin. 

Figukk  K-4. — Twenly-five  man  nosted  mass  niUfit. 


Twenty-Five  Man  Nested  Mess  Outfit.  (Fig, 
E-4.)  (Index  No.  MSF-24T-(>-S.) 


1  Container,  2.n-inan, 
galvanized  iron. 

1  Cover,  for  25-man  con¬ 

tainer. 

2  I’ails,  half-oval,  and 

covers,  tin. 

1  Box.  knife  and  fork, 
tin. 


2  Pans,  half-oval,  tin. 

1  Pail,  tin,  6-(inart,  8- 

inch  diameter,  1014 
inches  deep,  \v  i  t  h 
cover. 

2  Pans,  frying,  12-inch. 
1  Fork,  meat. 

30  Forks,  table,  tinned. 


1  I’ail,  tin,  10-(juart,  014 

inch  diameter,  1 2 
inches  deep,  w i t  h 
cover. 

30  Spoons,  dessert,  tinned. 
12  Spoons,  table,  tinned. 

2  Spoons,  basting. 

1  Knife,  butcher,  10-inch. 

1  Knife,  butcher,  8-inch. 

2  Knives,  paring. 

2  Lifters,  pot. 


3  Can  openers. 

1  Cake  turner. 

1  Egg  whip. 

6  Kettle  chains. 

1  Alarm  clock. 

2  Files,  8-inch,  flat,  mill 

bastard. 

50  Bags,  lunch,  cello¬ 
phane. 

30  Bag.s,  lunch,  cloth. 

1  Stone,  ax. 
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10  Towels,  dish,  cloth. 

I.IO  I'aper  towels  or  2o 
small  cloth  h  a  ii  d 
towels. 

2  I*ounds  nails,  twenty 
penny. 


2  Pounds  nails,  forty 
penny. 

1  Brush,  pastry,  2-inch. 
4  Soap,  hand. 

4  Soap,  laundry. 


Auxiliary  Mess- Equipment  Box  (R-1  type). 

In  Region  1  a  wooden  box,  containing  the 
mess  and  camp  equipment  listed  below,  is  used 
to  supplement  the  standard  ;15-nian  outfit  (fig. 
E-5). 


1  Dishpan,  21 -quart. 

2  Funnels,  filtering  type. 

3  Generators,  gas-lan¬ 

tern. 

1  Hammer,  claw. 

2  Lanterns,  gasoline. 

24  Mantles,  gas-lantern. 

1  Mosquito  bar. 


2  Pans,  fry. 

1  Saw,  meat,  complete. 
25  Towels,  hand,  cloth. 

4  Wash  basins. 

4  Water  buckets,  canvas. 

1  Wrench,  lantern. 

2  Gallons  gasoline  ( sep¬ 

arate  container). 


Fifty-Man  Nested  Mess  Outfit  Region  5. 

(Index  No.  2I7-8-S.) 

In  Region  5  a  50-man  nested  mess  outfit 
(fig.  E-6)  is  assembled  by  using  two  of  the 
metal  containers  (iMSF-247-12)  and  other 
standard  equipment  listed  as  follows : 


Unit  .1 

1  Container,  metal,  and 

cover. 

2  Pans,  tin,  half-oval. 

2  Pails,  tin,  haif-oval. 

with  covers. 

2  Pails,  tin,  round,  9  by 
12  inches,  with 
cover. 

1  Pail,  tin,  round,  S'X;  by 
11  inches,  with  cov(M'. 


1  Pail,  tin,  round,  S  by 
10  inches,  with  cover. 

1  Box,  tin  (  knives, 

forks,  etc.). 

2  Can  openers. 

54  Cups.  tin. 

54  Knives,  table. 

54  Forks,  table. 

1  Knife,  butcher,  S-inch. 

1  Knife,  butcher,  10-inch. 

2  Kniv('s.  paring. 


2  Lifters,  pot. 

.54  Pans,  1-quart. 
tiO  Plates,  tin. 

.54  Spoons,  de.ssert. 

12  Spooins,  table. 

12  Towels,  hand,  cloth. 

12  Towels,  dish. 

Unit  Ii 

1  Container,  metal,  and 
cover. 

3  lyaterbuckets,  canvas. 

5  Ayash  basins,  tin. 

1  Egg  beater,  wire  whip. 
1  Fork,  meat. 

1  Hatchet,  claw. 

6  Knapsacks,  white*. 

2  Ladles,  soup. 


3  Spoons,  basting. 

50  B  a  g  s,  lunch,  cello¬ 
phane. 

3  Pound  nails,  sixpenny. 
3  Pound  nails,  tenpenuy. 

3  I’ound  nails,  twenty- 

penny. 

4  Pans,  frying.  12-incli. 

4  Pan.s,  baking.  20  by 

111^  by  21/2  inches. 

5  Pans,  4-quart,  tin. 

5  I’ans,  3-quart,  tin. 

1  Package  paper  hand 
towels.  150  to  roll. 

1  Stone,  ax. 

1  Saw,  meat. 

1  Cake  turner. 


Fifty-Man  Nested  Mess  Outfit  Region  1.^ 
(Index  No.  217- 7-S.) 

In  Region  1,  to  i)royide  a  50-man  mess  out¬ 
fit  (fig.  E-7),  the  Region  1  25-man  outfit  as 
heretofore  described  is  augmented  vyith  an  ad¬ 
ditional  metal  container  (MSF-247-12)  in 
which  the  following  standard  equipment  is 
packed : 


2  Pails,  half-oval. 

25  Pans,  1-quart,  tin. 
25  Cups,  tin. 

25  Forks,  table. 

25  Knives,  table. 

25  Plates,  tin. 

25  Spoons,  dessert. 

25  Towels,  hand. 

4  Pans,  3-quart,  tin. 


25  Bags,  cloth,  lunch. 

50  Bags,  cellophane. 

8  Headlights,  electric.* 
48  Batteries,  dry-cell.* 

2  K  n  a  p  s  a  c  k  s  ( pack- 
sacks)  .* 

2  Bags,  w  ate  r,  man 
pack.* 


1  Altliough  items  marl.i'd  with  an  asterisk  (*)  are  not  mess 
e(iiii|)ment.  they  are  packed  with  the  mess  outfit  for  con¬ 
venience  in  transi)orting  complete  fire-('(|uipment  units. 


FuiUttE  E-(>. — Fifty-man  m'Stcd  mess  outfit — Region  .j. 


FTRK-COXTEOL  EQUIPZVIKXT  HANDBOOK 


E-5 


E -7. — Fifty-man  nested  mess  outtit  -Kes'ion  1  (metal  containers  only;  see  fijt. 
E-5  for  auxiliary  box  and  contents). 


Individual  Mess-Equipment  Items. 

Listed  hereinafter  are  all  of  the  individual 
items  of  mess  eipiipment,  standard  and  other¬ 
wise,  which  are  contained  in  the  various  outfits 
described  hereinbefore.  As  previously  indi¬ 
cated  in  the  Foreword,  the  specification  for  the 
item  concerned  is  contained  within  the  hand¬ 
book  whenever  the  letter  S  appears  immedi¬ 
ately  after  the  index  number  thereof.  Index 
numbers  to  which  the  letter  S  is  not  affixed  de¬ 
note  that  detailed  specifications  for  the  items 
concerned  are  contained  within  the  master  file. 
This  latter  class  of  items  is  comprised  of  con¬ 
tainers  and  other  specially  manufactured  items. 

OUTSIDE  CONTAINERS 

Two-,  Three-,  and  Six-Man  Outfit  Containers. 

(Index  No.  MSF-24:7-10.) 

Constructed  of  kliaki  duck  (fio-.  E-8). 


FiuuiiE  E-8. — Caiiviis  containers  for  two-,  tliree-,  and  six-man 

outlits. 


Ten-Man  Outfit  Container.  ( Index  No. 
MSF-2IT-11.) 

Constructed  of  XXXX  charcoal  tin;  dimen¬ 
sions,  14  inches  hi<j;h  by  12%  inches  in  diam¬ 
eter  (fig.  E-3.) 

Twenty-Five  and  Fifty-Man  Outfit  Contain¬ 
ers.  (Index  No.  MSF-247-12.) 

Constructed  of  galvanized  iron  or  of  sheet 
metal  and  heavily  retinned,  as  re([uired  (fig. 
E-4).  Container  is  provided  with  adjustable 
chain  fasteners  so  as  to  allow  a  5-inch  exten¬ 
sion  in  height  by  raising  the  cover,  which  is  7 
inches  in  depth.  The  container  is  26  inches 
long,  13  inches  wide,  and  16%  inches  high. 

Special  Pans,  Pails,  and  Boxes. 

Ilalf-oval  pan _ Index  No.  MFS-247-14. 

Half-oval  pail  and 

cover _ Index  No.  MFS-2-17-1.5. 

Round  tin  ifails  and 

covers  (nestable)-  Index  No.  MFS-247-in. 
Alnminuin  pails  and 

covers  (nestable).  Index  No.  MFS-247-17-S 
Knife  and  fork  box, 

2.5-  and  50-inan _ Index  No.  MFS-247-18. 

The  half-oval  pans  and  pails  are  constructed 
of  XXXX  charcoal  tin.  The  round  tin  })ails 
are  constructed  with  XXXX  charcoal  tin  bot¬ 
toms  and  XXX  charcoal  tin  sides.  All  tin 
covers  are  made  of  XXX  charcoal  tin.  There 
is  only  one  size  of  half-oval  pans  and  half-oval 
j:)ails  and  four  sizes  of  round  tin  pails. 

The  ahnninum  pails  and  covers  are  of  the 
Wearever  type  and  are  of  seamless  construc¬ 
tion.  Refer  to  figure  E-9  and  the  table  of 
dimensions  given  thereunder  for  further  de¬ 
tails  concerning  the  nestable  pails.  The  half¬ 
oval  pan  and  pail  are  illustrated  in  figure  E-4. 


5:5.8.44°— .40- 
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Figure  E-9. — Tin  and  aluminum  pails  and  covers. 


The  25-  and  50-maii  knife  and  fork  box  is 
constructed  of  XXXX  charcoal  tin.  It  is  also 
illustrated  in  figure  E-4. 

The  following  table  gives  the  illustration  ref¬ 
erence  numbers  of  the  individual,  nestable  pails 
and  covers,  also  the  capacity  and  dimensions 
of  each : 

ALUMINUM  WARE 


Reference  No. 

Capa- 

Diam- 

Depth 

Quality 

Pail 

Cover 

city 

eter 

33 

23 

Quarts 

14 

Inches 

11 

Inches 

8i4 

Wearever  No.  883. 

34 

24 

11 

lOM 

8 

Wearever  No.  882. 

35 

25 

9 

9H 

7>/4 

Wearever  No.  881. 

36 

26 

8 

9 

712 

Wearever  No.  880. 

37 

27 

6 

SH 

bVs 

Wearever  No.  878. 

38 

28 

4 

7H 

Wearever  No.  877. 

TINWARE 


39 

29 

16 

W2 

12 

40 

30 

13 

9 

lUi 

41 

31 

9 

sVi 

11 

42 

32 

6 

8 

1014 

COFFEE  POT,  BAKING  AND  FRYING 

PANS 

Baking  or  Drip  Pans.  (Index  Xo.  MSF-2IT- 
21-S.) 

To  be  made  of  pressed  steel,  27-gage,  tapered 
sides  and  ends.  Upper  edge  to  be  lapped  over 
a  Xo.  9  copper-clad  iron  vdre.  Loop  handles 
of  Xo.  9  M’ire  on  each  end.  Dimensions  may 
be  varied  to  suit  local  conditions.  A  pan  11% 
inches  wide,  20  inches  long  at  the  top,  and  214 
inches  deep  vdll  fit  the  Region  5,  50-man  outfit. 
(Refer  to  fig.  E-10,  items  17  and  18.) 

Frying  Pans,  Folding  Handle.  (Index  Xo. 
MSF-217-22-S.) 

To  be  of  0.03125-gage,  smooth  steel,  with 
folding  handle.  Similar  in  design  and  v’ork- 


manshi})  to  the  folding-handle  skillet  manu¬ 
factured  by  the  United  Steel  &  IVire  Co.,  Bat¬ 
tle  Creek,  Mich.  To  be  of  the  following  ap¬ 
proximate  dimensions : 

Diameter  at  top  Diameter  at  bottom  Depth 

9  inches.  7  inches.  2  inches. 

10  inches.  8  inches.  2  inches. 

12  inches.  10  inches.  2  inches. 

(Refer  to  fig.  F-10,  items  19,  20,  21  illustrate 
12-,  10-,  and  9-inch  pans.) 

Coffee  Pot,  Aluminum.  (Index  Xo.  247- 
23-S.) 

Five  inches  in  diameter,  7%  indies  deep, 
ivith  folding  handle,  hinged  lid,  and  bail,  ca- 
jiacity  2%  quarts,  equal  in  material  and  work¬ 
manship  to  that  sold  under  the  Wearever 
brand.  (Refer  to  fig.  F-10,  item  22.) 

PUDDING  PANS,  PLATE,  AND  CUP 

Pudding  Pan,  Granite,  3-quart.  (Index  Xo. 
’  MSF-247-25-S. 

Granite,  seamless,  deep  pattern,  top  diameter 
9%  inches,  depth  3  inches,  capacity  approxi¬ 
mately  3  quarts.  (Refer  to  fig.  F-11,  item  46.) 


Figure  E-IO. — Baking  pans,  frying  pans,  and  coffee  pot. 
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Fiuuke  E-11. — I’liddiiig  ijaiis,  plate,  and  cup. 


Tin  Pans 

To  be  IC  retinned  and  of  the  following  di¬ 
mensions  and  approximate  capacity : 


Capac¬ 

ity 

Top 

diameter 

Depth 

Index  Xo. 

Quarts 

Inches 

Inches 

4 

lOH 

MSF-247-26-S 

3 

314 

MSF-247-27-S 

2 

8E2 

3 

MSF-247-28-S 

1 

7H 

MSF-247-29-S 

(Refer  to  fig.  E-11,  items  47,  48,  49,  50 
which  illustrate  the  4-,  3-,  2-,  and  1-qnart  pans 
respectively.) 

Tin  Plate.  (Index  Xo.  MSF-247-30-S.) 

IC  tin,  outside  top  dimension,  9  inches,  and 
from  1  to  11/4  inches  deep.  (Refer  to  fig.  E-11, 
item  51.) 

Tin  Cup.  (Index  Xo.  MSF-247-31-S.) 

Xo.  2  California  or  miner’s  patterns,  4% 
inches  across  the  top  outside,  2l^  inches  deep, 
approximate  capacity,  1  i^int,  to  be  IC  retinned^ 
.seamless  material  with  handle  riveted  at  the 
top  and  o]ien  at  the  bottom  to  allow  nesting. 
(Refer  to  fig.  E-11,  item  45.) 

KNIVES,  FORKS,  SPOONS,  AND  MIS¬ 
CELLANEOUS  ITEMS 

Butcher  Knife,  Plain.  (Index  Xo.  247-35-S.) 

Blade  of  first-quality  steel  well  ground  on 
cutting  edge,  handle  to  be  riveted  with  either 
steel  or  brass  rivets.  Universal  Xo.  1213  or 
equal.  Length  of  blade  8  or  10  inches,  as 
required. 


Butcher  Knife,  Folding-Blade.  (Index  Xo. 
247-36-S.) 

Dimensions,  design,  and  materials  similar 
and  equal  to  Marble’s  safety  fish  knife  No.  78. 

Paring  Knife.  Index  Xo.  247-37-S.) 

Blade  3  to  3i/4  inches  long,  of  fine-grade 
steel,  steel-riveted  beechwood  handle,  length 
over  all  not  to  exceed  6V2  inches. 

Table  Knife.  (Index  Xo.  MSF-247-38-S.) 

Iron  or  steel,  heavily  retinned,  weight  per 
dozen,  2]/^  pounds. 

Meat  Fork.  (Index  Xo.  247-39-S.) 

Two-pronged  riveted  wood  handle,  length 
over  all,  12(4  inches,  weight  per  dozen  a})prox- 
imately  3  pounds. 

Table  Fork.  ( Index  Xo.  MSF-247-4()-S. ) 

Iron  or  steel,  heavily  retinned,  four-pronged, 
■weight  per  gross,  12  pounds,  Wallace  Bros. 
No.  802  or  equal. 

Basting  or  Stirring  Spoon.  (Index  Xo.  247- 
41-S.) 

Forged  steel,  retinned,  eyelet  in  handle, 
length  over  all,  10  or  131/4  inches,  as  ivcpiired. 

Tablespoon.  (Index  Xo.  MSF-247-42-S.) 

Iron  or  steel,  heavily  retinned,  weight  not 
less  than  13  |)ounds  or  more  than  15  pounds 
per  gross,  Wallace  Bros.  Xo  802  or  equal. 

Dessert  Spoon.  (Index  Xo.  MSF-247-43-S.) 

Iron  or  steel,  heavily  retinned,  weight  not 
less  than  10  ])onnds  or  more  than  12  pounds 
per  gross,  Wallace  Bros.  Xo.  802  or  equal. 

Teaspoon.  (Index  Xo.  MSF-247-44-S.) 

Iron  or  steel,  heavily  retinned,  weight  not 
less  or  more  than  8  pounds  per  gross,  Wallace 
Bros.  Xo.  802  or  equal. 


E-8 


FIKE-COiS:TROL  KQUIPIMEXT  HANDHOOTv 


Soup  Ladle.  (Index  Xo.  2IT-I5-S.) 

Solid,  retinned,  top  diameter  4  inches,  wei^’lit 
per  dozen  4  pounds. 

Pot  Lifter.  (Index  Xo.  24T-46-S.) 

Forged  steel,  heavily  retinned,  approximate¬ 
ly  8  inches  long,  similar  to  Aluminum  Cooking 
Utensil  Co.  Xo.  159. 

Potato  Masher.  (Index  Xo.  247-4T-S.) 

Wire,  retinned,  face  3  by  3%  inches,  length 
over  all  91^  inches,  weight  ap})roxiniately  4'/.> 
pounds  per  dozen. 

Cake  Turner.  (Index  Xo.  MSF-24T-48-S.) 

Straight  off-set  flexible  blade  with  upj)er 
edge  shar})ened  for  cutting  or  chopping  food, 
left  edge  blunt  for  turning  food;  beech  handle 
with  brass,  compression  rivets,  approximately 
9  inches  long,  3  inches  wide. 

Pastry  Brush.  (Index  Xo.  247-49-S.) 

Flat  2-inch  varnish  brush.  Federal  Stock 
Catalog  Xo.  38-B-5140. 

Can  Opener.  (Index  Xo.  24T-50-S.) 

Combination  can  opener  and  corkscrew,  all- 
steel  frame,  Yankee  pattern. 

Egg  Whip.  (Index  Xo.  247-51-S.) 

French  style,  tinned  wire,  wire-bound  han¬ 
dle,  five  bows,  length  12  inches,  weight  approx¬ 
imately  3%  pounds  per  dozen. 

Kettle  Chains.  (Index  Xo.  MSF-247-52-S.) 

Length  3  feet,  13-gage  twist  link,  bright - 
finished  coil  chain,  with  lO-gage  S-hook  2 
inches  long  on  both  ends.  To  be  placed  in 
bundles  of  25  each  with  hook  ends  wrap])ed 
with  burhi])  or  other  material  to  prevent  tan¬ 
gling  in  shipment. 

Meat  Saw.  (Index  Xo.  247-53-S.) 

Butcher  saw,  protected  steel  frame,  18-inch 
detachable  blade. 

Lunch  bag,  Cellophane.  (Index  Xo.  MSF- 
247-54-S.) 

Transparent,  scpiare  type,  G  inches  wide,  3%- 
inch  bellows,  13  inches  long,  to  be  made  of  Xo. 
450  ])lain  Cello])hane  or  of  a  material  similar 
and  equal  theieto. 

Washbasin.  (Index  Xo.  247-55-S.) 

Retinned.,  diameter  ap])roximately  1214 
inches. 

Dishpan.  (Index  Xo.  247-56-S.) 

Charcoal  j)lated,  retinned  TXX,  capacity  17 
quarts,  size  17-14  by  5%  inches,  weight  27 
pounds  per  dozen. 

Dish  Toweling.  (Index  Xo.  247-5 7-S.) 

When  obtainable,  misprint  flour  sacks  make 
satisfactory  and  economical  dish  towels.  Un¬ 
bleached  sheeting.  Federal  S])ecification  Xo. 
(;;'CC-S-281,  ty])e  B,  3G  inches  wide,  is  also 
recommended. 


Hand  Towels,  Cloth.  (Index  Xo.  247-58-S.) 
Huck,  Federal  specification  DDD-T-531. 

Hand  Towels,  Paper.  (Index  Xo.  247-59-S.) 

Flat,  50  ])ercent  sulphite  and  50  percent 
ground  wood,  weight  32  pounds,  junior  size 
(10%  by  11  inches),  150  to  ])ackage. 

Ax  Stone.  (Index  Xo.  iMSF-329.)  (Eefer  to 
sec.  H,  Grinding  equipment.) 

Water  Bag,  Manpack.  (Index  Xo.  ^ISF-37.) 
(Kefer  to  Sec.  O,  Water  equipment.) 

Alarm  Clock.  (Index  Xo.  MSF-99-S.) 

Similar  in  size  and  design  and  equal  as  to 
materials,  workmanship,  and  dependability  to 
the  Junior  Tattoo  as  manufactured  by  the  Xew 
Haven  Clock  Co. 

Knapsack  (Packsack).  (Index  Xo.  MSF- 
214.)  (Refer  to  sec.  J,  Back  packing 
equipment.) 

Cloth  Lunch  Bag.  (Index  Xo.  MSF-247- 
60-S. 

Bag  to  be  manufactured  from  unbleached 
cotton  sheeting,  in  accordance  with  Federal 
S})ecification  Xo.  CCC-S-281,  table  1,  type  C, 
as  amended.  Sheet,  size  18  by  21  inches,  to  be 
folded  double  and  sewed  one  side  and  bottom, 
then  turned  to  form  bag.  Sewing  to  be  done 
with  three-])ly  Xo.  12  thread  in  the  needles  and 
two-ply  Xo.  12  thread  in  the  looper.  Selvage 
top,  not  hemmed.  Finished  size  a])proximately 
10  by  17  inches. 

Canvas  Bucket.  (Index  Xo.  MSF-G8.) 

A  canvas  bucket  apj)roximately  14  inches  in 
diameter  by  14  inches  in  depth.  Top  and  bot¬ 
tom  hems  are  strengthened  with  a  heavy  wire 
ring.  It  has  a  rope-inserted  handle.  The 
bucket  is  similar  to  the  Army-type  bucket. 

Milk  Cans,  5-  and  10-Gallon.  (Refer  to  sec.  O, 
Water  carrying  e(pii])ment.) 

CAMP-BOSS  OUTFIT  CONTAINERS 

The  type  of  camp-boss  outfit  container  used 
is  governed  to  a  great  extent  by  the  various 
methods  of  transportation  available  and  also 
by  the  size  of  fire-suppression  crews  usually 
employed.  There  are  several  different  designs 
of  containers,  each  one  of  which  undoubtedly, 
fulfills  the  need  of  certain  localities.  In  order 
to  provide  handbook  users  with  a  choice  of  the, 
ty])e  of  container  which  will  most  nearly  meet 
local  conditions  several  different  types  are  in¬ 
cluded. 

Camp-Boss  Outfit  Container,  Ranger’s  Can¬ 
vas  Carrying  Case. 

In  certain  localities  the  standard  canvas 
rangers’  carrying  case  has  been  used  as  a  camp- 
boss  or  fire  timekeeping  outfit  container.  This 
container  is  rather  small,  however,  and  })re- 
chules  aip'  })ossibility  of  including  other  than 


FnJK-CONTTlOT.  EQT'Tr:\I EXT  TrAXDEOOK 


E-0 


the  necessai'Y  sta- 
tionery  supplier 
and  forms  essen¬ 
tial  for  timekee))- 
in^,  and  camp 
ecpiipment  a  n  d 
snpjdy  inventory 
a  n  d  requisition 
forms. 

The  camp-boss 
outfit,  wherever 
r  e  f  e  r  r  e  d  to  as 
such,  is  intended 
to  include  the  nec-- 
essary  essentials 
for  fire  timekee])- 
ins  as  well  as  fire- 
c  a  m  ])  manage¬ 
ment.  In  some 
Regions  w  h  e  r  e 
transj)ortation  is 
not  a  material 
})rol)lem  these  out¬ 
fits  assume  rather 
elaborate  ])ro]ior- 


FKintE  E-12. — Larsio  metal  (Auiip-ljoss  outfit  coiitaiiK'r. 


1  lit 

Ji  t''  i 

l_  • 

I^'KiUKt;  E~lo. — Camp-boss  outfit  coiitaiiu'r.  i-auvas.  open. 


into  three  com- 
[)artments,  ^i/k,  3, 
and  4^/2  inches  in 
width,  respective¬ 
ly- 

Camp-Boss  Out¬ 
fit  Container, 
Canvas.  (In¬ 
dex  No. 
MSF-251-3.) 

This  particular 
outfit  which  is 
used  rather  widely 
provides  ti  very 
compact  outfit,  in 
that  it  will  roll  up 
with  any  required 
amount  of  con¬ 
tents  contained 


tions  and  no  attempt  has  been  made  to  devise  a 
standard  or  eA'en  suggest  a  list  of  contents  for 
a  camp-boss  outfit,  since  local  conditions  vary 
to  such  an  extent  as  to  make  such  lists  imprac¬ 
ticable. 

Camp-Boss  Outfit  Container,  Large,  Metal. 

(Index  No.  MSF-251-1.) 

A  metal  chest  constructed  of  24-gage,  gal¬ 
vanized  iron  and  jirovided  with  luindles,  has]), 
and  staj)le  (fig.  E-12).  The  box  is  ajtproxi- 
mately  25  inches  in  length  by  10  inches  in 
width  by  10  inches  in  depth.  The  to])  of  the 
chest  or  box  is  jtrovided  with  a  shallow  tray 
Avhich  rests  upon  two  ])artitions  which  subdi¬ 
vide  the  lower  jtart  of  the  container  lengthwise 


Eiguue  E-14. — Camp-boss  outfit  container,  canvas,  roHoiI. 


therein  (figs.  E-13,  E-14).  It  is  constructed 
of  10-ounce  canvas  and  is  provided  with  vari- 
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Oils  sized  pockets,  each  with  a  button  flap.  The 
pockets  are  so  arranged  that  the  container, 
when  filled,  can  be  folded  and  rolled  up  within 
the  extended  end  flap  and  tied  securely  with 
straps.  The  top  flap  is  provided  with  three 
groinmets  in  order  that  the  entire  outfit  may  be 
hung  up  on  a  tree  or  elsewhere  while  in 
use.  Approximate  dimensions  when  oiien,  23 
inches  wide  by  CO  inches  long,  with  two  16-inch 
flaps  extending  out  15  inches  on  each  side, 
which  are  used  to  fold  in  to  close  the  ends  of 
the  roll  when  the  outfit  is  packed.  The  dimen¬ 
sions  when  closed,  of  course,  will  vary  accord- 


Shoe-Repairing  Outfit. 


In  certain  localities  shoe-repairing  outfits 
are  still  included  within  standard  fire-camp 
equipment.  The  use  of  this  type  of  equipment 
is  so  limited,  however,  that  no  specification 
has  been  prepared.  The  following  is  a  list  of 
contents  suggested  by  one  of  the  Regions  for  a 
shoe-repairing  outfit : 


1  14-inch  stand. 

1  9-inch  last. 

1  10-inch  last. 

1  Shoemaker’s  hammer. 
1  Pegging  awl. 


4  to  6  14 -pound  packages 
%-inch  hungarian  nails. 
2  Packages  assorted  sizes 
of  slioe  nails. 

1  Canvas  container. 


ing  to  couteuts,  but  with  the  normal  caiiqi-boss 
outfit  will  approximate  a  package  11  by  23 
inches  by  5  to  8  inches  thick. 

Camp-Boss  Outfit  Container,  Metal,  Small. 

(Index  No.  MSF-251-2.) 

A  slight  smaller  metal  container  than  the  one 
preceding,  constructed  on  the  order  of  a  small 
suitcase  and  provided  with  a  single  handle, 
hasp,  and  staple.  Material  used  in  construc¬ 
tion  is  24-gage  galvanized  iron. 

The  approximate  dimensions  of  the  container 
are :  length  21  inches,  width  15  inches,  depth 
G  inches.  The  bottom  part  of  the  container  is 
subdivided  into  three  compartments  31/4  by 
101/4  inches,  lOi/o  by  11%  inches,  and  lOi^  by 
14:%  inches,  respectively. 

The  cover  is  provided  with  several  filing 
pockets  or  })igeonhole  compartments  for  pen¬ 
cils,  jiaper  clips,  small  papers,  etc.  A  l-incli 
tray  is  provided  which  sets  upon  the  lower 
compartment  partitions  and  which  is  divided 
into  seven  compartments  suitable  for  holding 
various  sizes  of  papers,  etc. 

Gasoline  Lantern.  (Refer  to  sec.  D,  Lighting 
ecpiipment.) 

Gasoline  Lantern  Cartons.  (Refer  to  sec.  D, 
Lighting  equipment.) 

Knapsack  (Packsack).  (Refer  to  sec.  J, 
Back-pacJiing  equipment . ) 


Bed  Tarp,  Canvas.  (Index  Xo.  MSF-350.) 

While  the  kapok  sleeping  bag  has  obviated 
to  a  great  extent  the  necessity  for  canvas  bed 
tarps,  there  still  remains  some  need  for  this 
item.  The  specification  provides  a  tarp  ap¬ 
proximately  6  feet  wide  by  14  feet  in  length, 
hemmed  on  both  ends  and  provided  with  grom¬ 
mets  at  each  corner.  Either  white  or  colored 
12-oimce  duck  is  used. 

Cotton  Bed  Blanket.  (Index  Xo.  MSF- 
45-S.) 

Federal  specification  Xo.  DDD-B-421a,  type 
1,  as  amended,  will  provide  a  satisfactory  cot¬ 
ton  blanket  for  use  in  forest-protective  work. 

Wool  Bed  Blanket.  (Index  Xo.  MSF-44-S.) 

Federal  specification  DDD-B-421a,  type  2, 
as  amended,  will  provide  a  wool  bed  blanket 
suitable  to  the  recpiirements  of  forest-protec¬ 
tive  work. 

Kapok  Sleeping  Bag.  (Index  Xo.  MSF-34. 
Rl-P.) 

For  use  by  fire  fighters  and  others  in  place 
of  blankets,  particularly  in  localities  where 
transportation  is  a  problem  (fig.  E-15).  Pro¬ 
vides  a  reasonably  warm  and  comfortable  bed. 
Fairly  waterproof.  Consists  of  an  outer  cov¬ 
ering  with  carrying  straps  and  head  flap,  a 
kapok  mattress,  and  a  slip-on  mattress  cover. 
Size  72  by  78  inches.  Weight  complete,  ap- 
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proximately  12  pounds.  Outer  coveriuo-  made 
of  waterproof  duck;  mattress  covering  and 
slip-on  cover  of  very  light  duck.  All  cover¬ 
ings  fast-colored  Oliver  drab.  Material  is  suf¬ 
ficiently  strong  to  witlistand  years  of  liai'd 
use.  Inner  sheets  and  mattress  easily  removed 
for  cleaning.  Ka])ok  mattress  should  never  he 
laundered.  It  should  always  be  renovated  by 


Figure  E— 16. — Kiimuel  camp  stove  nested  for  transporting. 


a  suitable  dry-cleaning  method.  Rest  of  bag- 
can  be  laundered. 

Kimmel  Camp  Stove.  (Index  Xo.  MSF-331.) 

A  sturdily  constructed  lightweight  nestable 
camp  stove  for  fire-control  work  and  other  For¬ 
est  Service  camp  retpiirements  (figs.  E-16, 
E-17).  The  stovepipe  and  collars  are  nested 
within  the  oven  and  the  oven  is  nested  within 
the  firebox,  making  a  package  apjiroximately 
28  by  18  by  12  inches  when  packed.  The  top 
of  the  firebox  provides  a  cooking  surface  of 
approximately  18  by  22  inches.  The  inside  of 
the  oven  is  approximately  20  by  IT  by  Gy^ 
inches  in  height.  The  entire  stove  is  constructed 
of  24  gage  material  and  the  firebox  is  rein¬ 
forced  with  heavier-gage  ribs  and  toj)  braces. 
Entire  unit  weighs  apjiroximately  G.')  pounds. 


Figure  E-17. — Kiiiimel  camp  stove  ready  for  use. 


Range,  Field,  Liquid  Gas.  (Index  Xo.  289. 
R5-X.) 

Where  transportation  facilities  permit,  liq¬ 
uid-gas  ranges  are  a  valuable  device  (fig.  E-18, 
E-19).  Various  types  have  been  developed  in 
the  California  Region,  using  standard  regu¬ 
lators  and  burners.  The  fuel  cost  is  low  and 
eliminates  wood-cutting  crews.  Cooking  facil- 
ities  are  improved  and  clean  camp  kitchens  are 
the  rule.  These  ranges  use  the  standard  com¬ 
mercial  type  of  liquid  gas,  such  as  Flamo, 
Shellane,  etc.  The  type  of  range  used  is  pro¬ 
vided  with  a  detachable  oven  section  and  with 
as  many  2-foot  square  five-burner  cooking- 
units  as  mav  be  desired. 
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Canvas,  Roll-up  Table  Top.  (Index  Xo. 
343-S.) 

A  very  satisfactory  type  of  roll-up  table  to]) 
can  be  manufactured  from  canvas  and  lath 


according  to  the  strength  of  the  canvas  ma¬ 
terial  used,  usually  about  3  to  4  inches  apart. 
Figure  E-21  illustrates  clearly  the  manner  of 
construction. 


I’KJUi!!'}  E-20. — lioll-up  table  top. 


(fig.  E-20) .  The  canvas  is  cut  to  the  length  of 
table  desired  and  approximately  2  inches  wider 
than  the  length  of  a  standard  lath.  One  inch 
of  the  edges  is  then  folded  under  and  the  can¬ 
vas  securely  tacked  to  lath  sticks  laid  side  by 
side,  spaced  approximately  to  1  inch  apart. 
The  tacks  used  should  have  large  heads  and  be 
of  sufficient  length  to  go  through  the  lath  and 
clinch  slightly.  The  tacks  should  be  spaced 


Table-Top  Ration  Box.  (Index  Xo.  344.) 

Region  1  uses  a  combination  table-top  ration 
box  in  which  to  transport  fire  rations  (fig.  E- 
21).  The  box  provides  between  3  and  4  cubic 
feet  of  space  and  is  held  together  with  ordi¬ 
nary  metal  box  strapping.  After  the  rations 
reach  the  fire  camp  or  other  location  where 
the}"  are  to  be  used,  the  box  can  easily  be 
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P’lGunE  E— 22. — FoldiiiK  fii-o-cainp  tal)l(\ 


Figuue  E— 23. — Folding  caiiip-bos.s  tal)lo. 


opened  and  made  into  a  table  top  approxi¬ 
mately  30  inches  wide  and  7  feet  long. 

Folding  Fire-Camp  Table,  Mediumweight. 

(Index  No,  341-2-S,  R5-X.) 

Another  type  of  folding  fire-camp  table 
which  has  proved  quite  satisfactory  where 


transportation  is  not  a  ])robleni  is  the  solid- 
top  type  having  only  folding  legs,  as  illus¬ 
trated  in  figure  E-22.  The  manner  of  con¬ 
structing  this  table  is  so  simjile  that  it  may  be 
readily  ascertained  from  the  illustration.  The 
leg  braces  are  made  of  strap  iron,  hinged  at  the 
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Figure  E-24. — FoUlin.R'  firi'-canii)  table,  knocked  down. 


center  to  permit  folding.  The  brace  is  then 
placed  in  a  piece  of  ordinary  iron  pipe  before 
assembling.  This  pipe  then  serves  as  a  lock 
over  the  hinged  joint  when  the  table  is  in  nse. 
The  lower  end  of  the  brace  has  a  square  otfset 
to  retain  the  pipe  in  a  proper  location  for 
holding  the  joint  solid.  Any  grade  of  material 
may  be  used  in  the  table,  and  it  can  be  con¬ 
structed  of  any  size  to  lit  local  conditions. 

Folding  Camp-Boss  Table.  (Index  Xo.  342- 
1-S.  Pv5-X.) 

Figure  E-23  illustrates  a  very  efficient  type 
of  folding  camp-boss  or  fire-boss  table.  The 
dimensions  of  the  table  illustrated  are  approxi¬ 
mately  3  by  6  feet  by  30  inches  high.  It  is 
provided  with  a  blackboard  which  is  approxi¬ 


mately  6  feet  in  length  by  30  inches  in  height. 
The  blackboard  is  held  in  an  upright  position 
by  fastening  to  the  two  end  boards  of  the  table 
with  any  sort  of  suitable  hook  fastener.  The 
table  is  constructed  of  ^-iiicli  bracing  mate¬ 
rial,  plywood  sideboards,  blackboard,  and  table 
top,  and  the  legs  are  made  of  li/l>-inch  square 
stock.  The  entire  table  folds  together,  making 
a  lightweight,  flat  package  approximately  3 
by  6  feet  by  4  inches. 

Folding  Fire-Camp  Table,  Lightweight. 

(Index  Xo.  341-1-S.  P5-X.) 

Kegion  5  uses  a  folding  fire-camp  table,  the 
top  of  which  is  made  up  of  three  1-  by  12-inch 
boards  6  feet  long.  These  boards  are  hinged 
together  so  that  they  fold  up  accordion  fashion, 
one  on  top  of  the  other.  They  are  held  flat 
when  in  use  by  a  rabbeted  end  piece  as  shown 
in  the  illustration.  The  two  leg  sets  may  be 
folded  into  a  compact  bundle  by  removing 
four  wing  nuts.  Most  of  the  construction  de¬ 
tails  are  readily  obtainable  from  the  two  views 
of  the  table  herein  illustrated  (tigs.  E-24, 
E-25).  In  some  instances  dowel  pins  have 
been  used  to  hold  the  table  top  in  place  in  lieu 
of  the  rabbeted  end  pieces.  The  entire  table, 
when  knocked  down,  makes  a  very  lightweight, 
compact  package  6  feet  in  length. 

Fire-Camp  Directional  Sign.  (Index  Xo. 
MSF-32T.  SDO-P.) 

A  new  type  of  reflector  sign  has  been  de¬ 
signed  and  will  be  jirovided  to  Forest  Service 
units  upon  requisition  to  the  Supply  Depot. 
The  sign  consists  of  a  reversible  red  arrow 
with  an  aluminum-foil  reflector,  faced  with 
ruby-colored  Cellophane.  This  arrangement 
provides  a  sign  which  will  reflect  light  from 
approaching  head  lamps  quite  distinctly  at 
night.  In  addition  to  the  reflector  arrow,  there 
is  provided  a  space  for  writing  in  the  name  of 
the  tire  or  camp,  and  the  distance  thereto. 
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SUBSISTENCE  SUPPLIES 


Aloii^  with  the  need  for  nested  mess  outfits, 
special  fire-fi^litin^  tools,  and  so  forth,  there  is 
the  need  for  s[)ecial  ration  lists,  rations,  and 
facilities  for  (pdckly  and  adequately  subsisting 
the  men  who  combat  forest  fires;  the  more  dif¬ 
ficult  the  transportation  problem,  the  '[treater 
the  need.  An  inade(piately  subsisted  fire  crew 


With  the  items  listed  it  is  unnecessary  to 
carry  a  cooking  outfit.  The  bread  can  serves 
for  a  coffee  j)ot,  coffee  being  the  only  item 
in  the  ration  not  ready  prepared  to  eat.  Gross 
weight  is  approximately  5  pounds.  The  ra¬ 
tions  are  put  uj)  in  Spokane  by  the  Forest 
Service  and  packed  24  to  the.  case  for  shipment. 


Figuke  F-1. — Contents  of  1-day  emergency  ration — western  type. 


or  a  delay  in  the  kitchen  serving  line  can  very 
easily,  and  frequently  does,  result  in  the  loss  of 
a  hundred  man-hours  of  work  on  the  fire  line, 
often  during  the  time  of  day  best  suited  to 
fighting  fire. 

The  ensuing  data  ])rovide  an  insight  into 
some  of  the  various  methods  employed  in  sub¬ 
sisting  fire  crews  and  fire-protection  forces. 
Beferences  are  provided  for  those  who  wish  to 
obtain  further  detailed  information  reirardino- 
those  subjects  which  cannot  be  fully  described 
or  contained  herein. 

One-Man  Day  Emergency  Ration,  Western 
Type.  (Rl-X.) 

The  western,  or  Region  1  type,  1-day  emer¬ 
gency  ration  (fig.  F-1)  is  used  quite  extensively 
throughout  the  western  Forest  Service  Regions 
for  both  fire  guards  and  emergency  fire  crews. 
The  ration  contains: 


1  Roast  beef,  12-onnce 
can. 

1  Corned  beef  bash,  0- 
ounce  can. 

1  I’ork  and  beans,  S-onnce 
can. 

1  Cheddar  cheese,  3VL«- 
ounce  can. 

1  Rag  sugar,  8  lumps. 


1  Coffee,  2-ounce  can. 

1  Fruit,  S-ounce  can. 

1  Rrown  bread,  IG-ounce 
can. 

1  S  u  I)  s  t  a  n  t  i  a  1  paper 
spoon. 

1  Piece  wire. 

1  Cloth  sack  (container). 


One-Man  Day  Emergency  Ration — Eastern 
Type. 

Where  transportation  is  not  a  grave  problem, 
the  following  1-day  ration  provides  wholesome 
sustenance  (fig.  F-2).  It  is  designed  for  use 


where  auto  and  truck  are  the  principal  trans¬ 
portation  means;  however,  it  is  adaptable  to 
horse  transportation,  too,  but  considered  too 
heavy  for  back-packing  and  foot  travel.  The 
ration  consists  of : 

F  1 
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8  Vesetable  s  o  u  p,  10- 
oiince  c‘;ni. 

1  ( 'orned  l)e<ef,  12-ounce 
can. 

1  linked  lieans,  12-onnce 
can. 

1  Coffee,  4-onnce  package. 


1  Zweiliack,  G-onnce  pack¬ 
age. 

1  Kai.sins,  lo-onnce  pack¬ 
age. 

1  Milk  chocolate,  4-onnce 
bar. 

1  Outfit,  1-maii  mess. 


The  contents  of  the  ration  excejit  coffee  are 
edible  without  further  cooking  but  are  iniicli 
more  savory  if  heated — thus  the  mess  outfit. 

In  certain  eastern  localities  the  ration  is 
])acked  complete  with  mess  outfit,  in  a  small, 
metal,  bread-box  type  of  container  measuring 
apjtroximately  6fo  by  Of/j  by  13i/k  inches  over 
all.  Gross  weight  of  ration,  mess  outfit,  and 
container  is  about  11  pounds. 

Thirty-Man,  2-Day,  Fire-Crew  Emergency 
Ration.  (Rl-X.) 

Region  1  has  designed  a  special  fire-crew 
ration  which  is  put  up  in  30-man,  2-day  units. 
Each  unit  provides  sufficient  food  for  balanced 
subsistence  of  30  to  35  men  for  2  days.  A 


FiGuitE  l’’-3. — Thirty-man.  2-day  emergency  ration  packed  for 

transporting. 


unit  contains  a  first  and  second  su})])er,  a  first 
and  second  breakfast,  and  two  sack  lunches 
(midday  meals).  The  entire  ration  is  packed 
in  six  wooden  boxes  ready  for  horse  transpor¬ 
tation  without  further  cargoing.  Each  box 
contains  a  full  30-nian  meal  and  is  plainly  la¬ 
beled  upon  the  outside.  The  purpose  of  the 
ration  is  to  ex])edite  the  subsisting  of  fire  crews 
during  the  first  2  days,  after  which  regular 
stock  supplies  are  furnished  if  further  need 
exists.  Each  box  contains  simple  written  in¬ 
structions  for  prej^aring  the  meal  so  that  inex¬ 
perienced  cooks  may  efficiently  serve  the  meal 
or  prepare  the  individual  sack  lunches,  as  the 
case  may  be.  The  ration  is  standard  through¬ 
out  Region  1,  and  is  used  to  some  extent  in 
Regions  4  and  6.  The  method  of  boxing,  label¬ 


ing,  and  the  weight  of  the  ration  unit  ready 
for  transporting  is  shown  in  figure  F-3. 

Fire-Camp  Cookbook.  (Rl-X.) 

A  fire-camp  cookbook  has  been  written  for 
use  with  standard  fire-crew  rations,  especially 
the  30-man,  2-day  ration,  and  standard  nested 
mess  outfits.  The  cookbook  outlines  the  use 
of  the  various  standard  items  of  mess  equip¬ 
ment,  explains  how  to  serve  the  A'arious  stand¬ 
ard  fire  rations,  hoAV  to  prepare  individual  sack 
lunches,  hoAv  to  lay  out  an  efficient  fire-camp 
kitchen,  and  suggestions  on  kitchen  creAV  or¬ 
ganization.  It  also  lists  the  contents  of  the 
various  types  of  ready-pre])ared  rations  and 
furnishes  a  list  of  stock  subsistence  items  which 
may  be  requisitioned  for  fire-camp  use. 

The  following  examjffe  is  extracted  from  the 
fire-camp  cookbook.  It  gives  the  contents  of 
the  first  supi)er  contained  in  the  30-nian,  2-day 
ration  and  also  the  method  of  ])reparation : 

First  Suppkr 

Packed  in  boxes  marked  “First  supper.” 

Tliis  meal  requires  about  hours  to  prepare  and 
must  be  the  brst  liot  meal  served  iii  camp,  unless 
otherwise  instructed  by  the  foreman.  Upon  notice 
from  the  foreman  that  this  meal  is  to  be  served, 
the  cook  should  get  busy  on  its  preparation  while 
the  flunkies  unpack  the  mess  eipiipmeut  and  wipe  all 
the  tableware  and  dishes  with  clean,  dry  towels.  The 
cooking  utensils  should  be  waslual  and  rinsed  before 
using,  if  suflicient  time  is  available. 

Menu 

J/caf 

Beef  Stew 
Coffee 
Z)c«6-ert 
Canned  Fi'uit 

Butter  Bread  Jam 


Sugar  Milk 

Salt  1‘cppcr 


The  meal  will  consist  of  the  followiir 


Stew _ 

Roast  beef _ 

Tomatoes _ 

Carrots _ 

Peas _ _ 

Bread  ( sliced  1 _ 

Butter _ 

Sugar,  cube _ 

Peaches _ 

Jam _ 

Coffee _ 

Milk _ 

Pepper _ 

Salt _ 


14  cans  No.  2 
G  cans  No.  2 
8  cans  Xo.  2^2 

3  cans  No.  2q. 

4  cans  No.  2 

8  1-pound  loaves 

2  pounds 

1  3-pound  carton 
G  cans  No.  2'X> 

3  cans  No.  2 

1  8-pound  can 

4  cans 

1  2-ounce  can 
1  i^-pound  can  (.slip-top) 


To  prepare  this  meal,  proceed  as  follows : 

Place  large  washboiler  (or  No.  1),  half  full  of 
water,  on  fire  to  furnish  supply  of  hot  water,  and  to 
use  as  double  boiler. 
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liEdPES 

Beef  star 

14  cans  stow.  cans  carrots. 

6  cans  roast  beef.  4  cans  peas. 

3  cans  tomatoes.  salt  and  pepper. 

Mix  the  stew,  tomatoes,  and  carrots  in  the  larije 
round  boiler  (or  No.  4).  I’lace  this  boiler  in  the  larw 
washboiler  (No.  1)  ])i'evionsly  tilled  half  fall  of  water, 
and  let  simmei',  stirriii};  often.  This  will  make  a 
double  boihn-.  About  hour  Ix'fore  serviiifi  time  add 
the  roast  beef  and  peas.  Season  to  taste  with  pepper 
and  salt.  Keep  in  hoiliiifi  water  until  ready  to  .serve. 
Sei  ve  very  hot.  This  cannot  burn  or  scorch  if  you 
follow  these  instructions. 

Coffer 

I’ill  the  two  No.  8  boilers  to  within  4  inches  of  the 
top  with  fresh  (cold)  water,  add  level  tineupfuls 
of  coffee  to  each  boiler,  cover,  place  on  fire,  and  brine; 
slowly  to  a  boil.  As  soon  as  it  boils  remove  from  fire 
and  add  1  cupful  of  cold  water  to  settle  grounds. 
Keep  in  warm  place  until  ready  to  serve.  Do  not  let 
it  Ni miner. 


Open  the  fruit,  jam,  butter,  and  milk.  Slice  bread. 
Set  out  butter  in  pudding  disbes.  Si't  out  fruit,  jam, 
bread,  salt,  pepper,  sugar. 


Always  have  flunkies  serve  liquids  and  hot  food¬ 
stuffs  to  men  in  order  to  properly  apportion  food  and 
to  prevent  unnecessary  delay. 

Thirty-Man,  Special-Travel,  Spike-Camp 
Emergency  Lunch.  (1\1-X.) 

A  special  emero-eiicy  lunch  designed  for  use 
where  a  more  substantial  meal  is  needed  than 
that  provided  by  the  regnlar  individual  sack 
lunch,  and  where  serving  time  is  an  important 
element  or  transporting  of  mess  equipment  a 
problem.  The  entire  meal  can  be  prepared 
and  served,  including  hot  cotfee,  in  about  45 
minutes  and  is  am])le  for  80  to  35  men.  No 
dishes  or  mess  equipment  of  any  kind  are  nec¬ 
essary.  Tbe  box  container  makes  up  into  a 
7-foot,  serving-tal)le  top  and  jfrovides  slicing 
boaixls  (see  index  344  sec.  E).  The  ration  is 
sufficiently  substantial  and  judatable  to  subsist 
small  spike-cam])  crews  for  periods  of  2  or  3 
days  in  emergencies.  It  can  also  be  made  up 
into  individual  sack  lunches,  but  is  best 
ada|)ted  to  serving  as  a  regular  meal. 

The  following  extract  from  the  fire-camp 
cookbook  describes  the  contents  of  the  emer- 
genev  lunch: 

Thikty-ISIan,  Si’ecial-Tkavel,  Spike-Camp 
Emergenca^  Lijxcti 

To  be  packed  in  the  .standard,  knockdown,  table-top 
type  ration  box : 


Items 

-Vino  unt 

Items 

.\mount 

Ham,  canned- _ 

,5-6  pounds. 

Spoons,  dessert - 

4. 

Sandwich  spread, 
canned. 

4-, 5  pounds. 

Knives  or  paddles 
(for  si)rea<ling). 

3. 

Butter,  canned  - 

2  pounds. 

Knife,  slicing — 

1. 

Jam,  canned.  No.  2 

3  cans. 

Can  openers _ 

2. 

Cheese,  canned _ 

2  pounds. 

Dippers,  tin _ 

1. 

Bread,  sliced  C 

10  loaves. 

Brush,  butter.. 

1. 

Cotlee,  canned _ 

3  i)ounds. 

Plates,  paper,  deep 

36. 

Milk _ 

4  cans. 

Spoons,  paper,  long 

36. 

Sugar,  cube. 

1  |)ound. 

Cups,  paper,  large 
Bags,  paper,  lunch 

36. 

Mustard,  4-ounce 

1  jar. 

36. 

jar. 

Sacks,  flour,  large 

2. 

Pickles,  dill.  No.  2)  j 

2  cans. 

-Matches,  safety. 

1  box. 

can. 

Paper,  wrapping 

10  feet. 

Fruit,  8-ounce  cans 

30  cans. 

Potchain  and  S- 

1. 

Fruit  cake _ 

10  pounds. 

hooks. 

Can,  colTee,  with 
bail,  6-gallon. 

1. 

Instructions  for  .serv¬ 
ing. 

1. 

'  This  lunch  will  be  furnished  with  fresh  biead  unless  reciuisitioned 
“for  storage.”  Four  6-ounce  packages  zwieback  and  six  1-pound  cans 
of  brown  brea<l  will  then  be  substituted  for  the  fresh  bread. 


The  primary  pnrpo.se  of  this  lunch  is  to  facilitate 
the  feeding  of  fire  crews  while  eu  route  to  fires, 
emergency  meals  on  reaching  fire  and  when  crew  is 
needed  in  action,  in  out-of-the-way  spike  camps,  (‘tc. 
It  is  so  designed  that  it  can  b(‘  used  for  preparing 
sack  lunches  (singles  for  30  men)  as  well.  This  lunch 
should  be  used  only  for  such  enun-gencit's  and  not  for 
I'cgnlar  sack-lunch  or  meal  purposes. 

Thirty  -  Man  Aerial  Delivery  Ration. 

(Rl-X.) 

This  ration  is  very  similar  in  design  to  the 
30-mau,  sjiecial-travel,  s])ike-camp  emergency 
lunch.  The  primary  puiqiose  of  this  particular 
ration  is  the  subsisting  of  men  engaged  in  tire 
fighting  in  remote  areas  where  transportation 
is  a  difficult  problem.  The  ration  is  so  designed 
that  it  is  possible  to  subsist  men  for  a  period 
of  several  days  if  necessary  without  the  use 
of  mess  e(]uipment.  The  foodstuff  contained  is 
ready  prepared  except  for  cotf'ee  for  which  a 
boiler  is  provided  in  each  ration.  One  ration 
is  sufficient  to  subsist  from  30  to  35  men  |)ro- 
viding  a  full-sized  meal.  When  packed  for 
aerial  delivery  (dro])})ing  from  jilane  to 
ground),  the  ration  consists  of  four  bundles 
cargoed  in  lightweight  canvas  (fig.  E—t).  The 
heaAuest  lumdle  weighs  less  than  65  ])ounds. 
This  ])articular  ration  has  been  used  success¬ 
fully  for  one  full  season. 

Guard  Rations.  (Rl-X.) 

Region  1  has  designed  a  series  of  guard- 
ration  units  for  use  in  subsisting  fire  guards, 
lookouts,  and  small  crews  at  outlying  stations. 
The  subsistence  su|)})lies  contained  in  each  unit 
are  balanced  to  ])rovide  adequate  subsistence 
for  a  given  number  of  man-days.  All  canned 
foods  contained  therein  are  of  tbe  smaller  sizes 
in  order  to  avoid  waste.  Units  of  the  following 
sizes  are  used: 

A-30 — :i>0  man-day  ration.  ('-60 — 60  man-day  ration. 

B  4.J — 45  man-day  ration.  D-75 — 75  man-day  ration. 
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Figure  F-4. — Showing  method  of  packing  aerial  delivery  ration. 


Figure  F-5. — B-45  ration. 


FIRK-COXTROL  KQFIP^MEXT  IlAXDBOOIv 


F-5 


riie  B-45  ration  is  made  iq)  of  tlie  following 
listed  items  and  is  illustrated  in  figure  P"-5 : 

^tiUKUtnl  ration  list — B-'/.l 

45  MAX-DAY  RATION 


(For  use  at  protection  and  other  small  cami)s) 


Item 

Contents 

Unit 

Units 

Number 

Flour,  white _ _ 

10  pounds _ 

Sack _ 

4 

Soda . . . 

1  pound 

Package _ 

1 

Baking  powder _ 

.  _*  -do _ 

_ do_ _ 

1 

Roiled  oats. 

3  pounds 

Sack..  _ 

1 

Cornstarch _ 

1  pound 

Package _ 

1 

Rice..  _  . 

3  pounds _ 

Sack _ 

1 

Ilam,  f^-size  . 

2  pounds 

Can _ 

8 

Roast  beef _  . 

12  ounces _ 

_ do _ 

8 

Salmon. .  . . 

}  2  i)ound _ _ 

.  -.do _ 

4 

Shortening 

2  pounds  - 

,_do _  _ 

3 

Beef  stew . . 

No.  2  can _ 

2 

Frankfurters _  .  _  . 

1 1  ounces _ 

Can.  _ 

3 

Butter  - . 

1  pound 

_ do _ 

8 

Milk,  tall...  _  _ 

14}^  ounc-es _ 

_ do _ 

36 

Ciieese. _  _ _ _ 

31^  ounces 

_ (lo _ _ 

10 

Coflee  .  . 

1  pound 

. do . 

4 

Cocoa  -  . 

■  2  jround 

_ -do _ 

1 

Sugar,  white  .  . 

5  pounds 

Sack _  _ 

4 

Svrup..  _ 

2'  2  pounds _ 

Can _ 

2 

Beans,  lima 

3  pounds 

Sack _  . 

Beans,  navy _ 

_ do _ 

_ do _ 

1 

Beans,  red _  _ 

_ do _ 

_ do _ 

1 

Macaroni..  ...  _  .  . 

8  ounces  ..  .. 

Package. --  .. 

1 

Tapioca 

-do  -  - 

do _ 

1 

Corn.  _  . 

1 1  ounces..  .. 

Can.. _ 

3 

Do.  _ _  - 

No.  2  can _ 

4 

Carrots  ..  _ _  _ 

8  ounces  _ _ 

Can _ 

3 

Peas  _ _ 

1 1  ounces 

. do... . 

9 

Beans,  cut...  _ 

8  ounces _ 

_ do _ 

6 

Pork  and  beans.  .  .  _ _ 

9  ounces _ 

.do _ 

8 

Sauerkraut.  . 

8  ounces _ 

_.do _ 

3 

Spinach  .  . 

__  _do _ _ 

.  ..do  _ 

3 

Swpf^t.  potatoes 

No.  2'  2  can _ 

4 

Tomatoes 

15  ounces _ 

Can _ 

6 

.\pples,  pie _  .  - 

No.  2Ji  can _ 

2 

Grapefruit _  _ 

8  ounces _ 

Can  . . . 

14 

Peaches  .  _ _  _ 

do _ _  - 

_ do _ 

14 

Pears  _ 

.do.. _ 

_ do _ 

14 

^prieotjam 

20  ounces 

9 

Strawberry  jam.. _ _  . 

-do_. _ 

_ do _ _ 

4 

Peach  jam.  _ 

..  -do.. _ - 

_ do . . 

2 

.Apricots,  dry _ 

2}-^  pounds.  _ 

_  ...do _ 

1 

Prunes,  dry _  ..  _ 

..  .do  _ _ 

-.  .do  _ _ 

1 

Raisins.  .  _ _  .. 

15  ounces _ 

Package _ 

3 

Catsup  -.  _ _ 

pint. 

Bottle... _ 

2 

Pickles  _ _  _ 

10  ounces _ 

Can _ 

3 

V'inegar _ 

1  pint.. 

Bottle _ 

1 

Mustard,  prepared _  .  ._ 

9  ounces . 

Jar. _ _ _ 

1 

Salt  ...'.‘...1 _ 

3  pounds  . 

Sack _ _ 

1 

Soap,  laundry.  _  _ 

8  ounces..  . 

Bar _ 

4 

Soap,  hand _ _ _ 

4  ounces _ 

_ do _ 

3 

Candles _ _ _ 

Each _ 

12 

These  items  are  to  be  added  by  the  forest 
M'ben  rations  are  packed  ont,  if  no  stock  is 
aA’ailable  at  destinations:  Bacon,  12  pounds; 
potatoes,  55  jionnds;  eggs,  one-fonrtb  case; 
onions,  5  pounds ;  yeast,  1  package ;  matches,  3 
boxes;  tea,  black,  1  only,  package; 

vanilla  extract,  1  only,  4-oimce  bottle;  pejiper, 
black,  1  only,  2-oimce  can;  lemon  extract,  1 
only,  4-onnce  bottle. 

Ration  List  and  Tables 

The  following  fire-crew  ration  list  and  ra¬ 
tion  tables  work  ont  quite  efficiently  when  used 
as  guides  in  prejiaring  or  ordering  subsistence 
supplies  for  fire  crews.  The  fire-crew  ration 
list  is  worked  ont  on  the  basis  of  10-man  units, 
unit  1  being  for  10  men,  unit  2  for  20  men,  etc., 
for  1  day.  The  ration  tables  are  worked  ont 
on  the  basis  of  one  man  for  1  day : 


Fire-crew  rate  on  tixt  for  aiiit.s  for  JO  men 

(To  be  used  by  camp  bosses  ordering  and  merchants  furnishing  focd 

sui>piies) 


Article 

Unit 

1 

unit 

Qua 

2 

units 

ntity  1 

3 

units 

for — 

4 

units 

5 

units 

Fresh  meat _ 

Pound 

10 

20 

30 

40 

50 

Ilam _ _  . 

_ do . 

4 

8 

12 

16 

20 

Bacon . 

.do 

2 

4 

6 

3 

1  n 

Bread _ 

Loaf,  large _ 

9 

18 

27 

36 

45 

Shortening  compound 

Can _ 

1 

2 

3 

4 

5 

Sugar . . . 

Pound 

4 

3 

L2 

16 

20 

Eggs _ 

3 

(j 

9 

1-2 

Coffee,  ground _ 

Pound 

2 

4 

3 

10 

Milk,  canned _ 

Large  size _ 

4 

8 

12 

16 

20 

Butter.  _ 

Pound 

1  Vi 

3 

4'/> 

f, 

Prunes,  dried _ 

_ do _ 

2 

2 

3 

3 

3 

Peaches _  .. 

Quart  can . 

2 

4 

6 

8 

10 

Apricots _ _ 

-do 

1 

2, 

3 

4 

5 

Rice _  _ _  . 

Pound 

2 

4 

6 

3 

10 

Beans,  pink _ _ 

_ do  ...  - 

3 

0 

9 

12 

15 

Potatoes _  . 

_ .do  ..  . 

10 

20 

30 

40 

50 

Onions.  ..  .  .. 

__  -do 

] 

2 

3 

4 

5 

Tomatoes,  solid  pack. 

Quart  can _ 

3 

6 

9 

12 

15 

Macaroni _  .. 

Pound. 

1 

2 

3 

4 

5 

Cheese.. _ _ 

-do 

2 

4 

6 

H 

10 

Minced  ham _ _ 

-  ...do.  _ 

2 

4 

6 

8 

10 

Pickles _ _ 

Quart. 

1 

2 

3 

4 

5 

Salt _ 

Pound 

1 

I 

1 

2 

2 

Pepper  .  _ _ 

Ounce 

2 

2 

4 

4 

4 

Disli  towels...  .. 

Number _ 

3 

3 

5 

5 

5 

Hand  towels... _ 

do 

3 

3 

4 

4 

4 

Ivory  soap _ _ 

Bars 

2 

3 

4 

4 

4 

Matches,’boxed. . 

Boxes,  large... 

1 

2 

3 

4 

5 

Paper  bags,  size  No.  8. 

Number _ _ 

12 

24 

36 

48 

60 

Jam,  assorted,  in  cans. 

Quart _  . 

2 

4 

6 

8 

10 

Tomato  juice _ 

15-ounce  can  . 

2  48 

1  lOmen,  lday=lunit:  20men,  1  day=2  units:  30  men,  1  day=3  units; 
40  men,  1  day=4  units;  50  men,  1  day=5  units;  20  men,  2  days  =  4  units, 

2  Cans. 


After  first  order,  officer  in  charge  of  camp 
should,  of  course,  order  food  supplies  as 
needed,  using  the  table  as  a  guide,  substituting 
vegetables  wdiere  and  when  possible  to  offset 
heavy  foods. 


Combination  ration  table — 1  man  for  1  dan 


Balanced  ration  for 

1  man  for  1  day  i 

-Amount  ^ 

Equivalent  substitutes  for  staple 
items  in  column  1 

Fresh  meat _ 

1.50  pounds. . 

Bacon  0.7  pound,  ham  0.9  pound, 
canned  meat  1.2  pounds,  eggs  12, 
beans  1  pound. 

Cheese _ _ 

0.06  pound _ 

Sweet  chocolate  0.06  pound,  fresh 
meat  0.12  pound. 

Beans _ 

0.2  pound. . 

Rice,  hominy,  or  lentils  0.2  pound, 
baked  beans  H  can  or  0.5  pound. 

Bread _ 

1  pound _ 

Flour  0.8  pound,  crackers  0.7 
pound,  corn  meal  0.8  pound, 
macaroni  0.7  pound. 

Baking  powder _ 

0.04  pound. 

Yeast  (for  light  bread)  \i  cake, 
soda  (for  sour  dough)  0.01  ounce. 

Oatmeal _ 

0.15  pound. 

Cream  of  wheat,  corn  meal,  rice, 
corn  flakes  0.17  pound. 

Potatoes _ 

1  pound _ 

Ric“e,  hominy,  or  beans  0.25  pound, 
evaporated  potatoes  0.15  pound. 

Fresh  vegetables _ 

0.35  pound.  . 

Peas,  corn  can  or  0.25  pound, 

tomatoes  >2  can  or  0.9  pound, 
dried  vegetables  0.07  pound. 

Drie<i  fruit  _ 

0.1  pound. . 

Canned  fruit  }4,  can  or  0.45  pound, 
fresh  fruit  0.5  pound,  raisins  0.10 
iwund. 

Canned  fruit _ 

}4  can _ 

Jam  or  apple  butter  yi  can;  dried 

fruit  0.10  pound. 

Coffee _ 

0.13  pound _ 

Tea  0.03  pound,  cocoa  0.08  pound. 

Sugar _ _ 

0.4  i)ound.. 

Milk  (evaporated). 

can _ 

Fresh  milk  fei  pint,  powdered  milk 
ounce. 

Butter..  _ 

0.12  pound... 

Peanut  butter  0.12  pound. 

Lard  . . . . 

0.1  pound... 

Bacon  grease  0.10  pound. 

Salt _ _ 

0.04  pound... 

Pepper _ 

0.06  ounce... 

Red  pepper  0.0015  pound. 

Sirup* _ 

Mz  pint . 

Pickles*. . . 

Ms  pint. . 

Vinegar,  Hs  pint. 

Footnotes  at  end  of  table. 
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Combination  ration  tabic — 1  nian  for  1  day — Con. 


Balanced  ration  for 

1  man  for  1  day 

Amount 

Equivalent  substitutes  for  staple 
items  in  column  1 

Cinnamon*  .  _ 

Extracts* _ 

Cornstarch* _ 

Matches  -  .  .  . 

0.04  ounce _ 

0.03  ounce _ 

0.02  pound. 

Ginger,  nutmeg,  cloves,  mustard, 
or  allspice  pis  ounce. 

Tapioca,  0.02  pound. 

Lighter  ration  obtained  by  .select¬ 
ing  the  lighter  substitutes. 

Soap  --  -  --  -  -- 

Total  weight. 

6  pounds  . 

1  Items  marked  with  an  asterisk  (*)  are  essential  only  in  permanent  or 
moderately  large  camps. 

2  All  weights  given  are  e.xclusive  of  cans  or  other  containers. 


fiiniyle  ration  table — 1  man  for  1  day 


Supplies  1 

1-day  ration 

Supplies 

1-day  ration 

Fresh  meat,  in- 

1  iioimd. 

Canned  fruit  (g). .. 

0.25  can. 

eluding  fish  (a). 

Sugar _ _ 

0.40  pound. 

Cured  meat  or 

0.40  pound. 

Coffee  (h) _ 

0.12  i)ound. 

canned  meat  (b). 

Milk,  evaporated 

0.30  can. 

Cheese...  _ 

0.08  pound. 

(i). 

Bread,  flour  or 

O.SO  pound. 

Butter  (j) _ 

0.10  pound. 

crackers  (c). 

Lard  (k) . .  ... 

0.10  pound. 

Baking  powder  or 

0.04  iiound. 

Salt _  _ 

0.04  pound. 

yeast  cakes. 

Pepper _ 

0.08  ounce. 

Cereals  or  corn 

0.15  jiound. 

Sirup* _ 

0.01  gallon. 

meal . 

Spices* _  _ 

0.04  ounce. 

Potatoes  or  other 

1 .20  pounds. 

Flavoring  extracts*. 

0.04  ounce. 

fresh  vegetables 

Pickles  _ 

0.03  quart. 

(d). 

Vinegar*.  _  _ 

0.01  quart. 

Bice  or  beans _ _ 

Canned  vegetables 

0.20  pound. 
0.15  can. 

Soap  and  matches.. 

(e). 

Dried  fruit  (f) _  _ 

0.10  pound. 

Total  weight... 

0  iHiunds. 

1  Items  marked  with  an  asterisk  (*)  are  essential  only  in  large  or  per¬ 
manent  camps. 


SUB.STITUTIONS  WHICH  MAY  Bb  MADE 

(u)  S  eggs==l  pouml  fresh  meat. 

(h)  '1  pounds  fresh  meat=l  pound  cured  meat. 


(c)  1  pound  corn  meal  or  1  pound  macaroni==l  pound 

flour. 

(d)  1  pound  dried  vegetal)les=5  pounds  fresh  vege¬ 

tables. 

(e)  %  pound  dried  or  1  pound  fresh  vegetables=i^ 

can  (standard  size). 

(f)  5  pounds  fre.sh  fruit=l  pound  dried  fruit. 

(g)  %  pound  dried  fruit=l  No.  2  can  canned  fruit. 

(h)  pound  tea  or  %  pound  cocoa  =  1  pound  coffee. 

(i)  1  (piart  fresh  milk=l  tall  can  evaporated  milk. 

(j)  1%  pounds  peanut  hutter=l  pound  creamery 

butter. 

(k)  1  pound  bacon  grease=l  pound  lard. 

Bags,  Cloth,  Lunch.  (Index  No.  247-60-S.) 

(Refer  to  sec.  E,  Camp  equipment,  for  the 
specification  coverino;  this  item.) 

The  sjiecification  jirovfided  will  secure  a  cloth 
lunch  hag  suitable  for  packao-ino-  individual 
lunches  on  the  fire  line  or  elsewhere. 

Bags,  Cellophane,  Lunch.  (Index  No.  MSF- 
24T-54-S.) 

(Refer  to  sec.  E,  Camp  equipment,  for  the 
specification  covering  this  item.) 

The  Cellophane  lunch  bag,  while  somewhat 
more  exiiensive  tlian  the  ordinary  kraft-paper 
bag,  is  far  superior  in  both  moisture-retaining 
and  strength  qualities.  Lunches  put  up  in  this 
bag  will  remain  moist  and  edible  for  a  period 
of  24  hours.  Also,  jam  and  other  moist  sub¬ 
stances  will  not  saturate  the  bag  causing  it  to 
become  messed  up.  The  specification  given  is 
for  a  standard  size,  Cellophane  bag  which 
should  be  obtainable  from  anv  paper-bag 
dealer. 
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SECTION  G 

MEDICINE  KITS  AND  FIRST-AID  EQUIPMENT 


Medicine-Kit  Container,  Large  Size.  (Index 
No.  MSF-205-1.) 

Idiis  container  is  designed  for  nse  with  large 
crews  (50  men  or  more)  which  are  retained 
for  long  periods  of  em])loyment,  usually 
throughout  the  season.  It  is  made  of  26-gage 
galvanized  iron  and  constructed  in  the  form 
of  a  small  suitcase.  The  dimensions  are  12  by 
16  inches  by  4  inches  deep. 


FiciURK  G-1. — -(a)  ]\U>(liuin  .siz«'  iiK'dicine-kit  foiitainer  ;  (h), 
wall  or  truck  cab  container;  (c),  canvas  roll-up,  tirst-aid 
kit. 


Medicine-Kit  Container,  Medium  Size.  (In¬ 
dex  No.  iMSF-205-2.) 

This  container  is  also  designed  for  use  with 
large  crews  where  the  jteriod  of  employment 
does  not  continue  over  an  extended  length  of 
time.  It  is  particularly  adapted  to  use  with 
fire  crews  regardless  of  size  since  its  capacity 
permits  including  sufficient  medical  supplies 
for  this  ]nirpose.  It  is  constructed  in  the  form 


of  a  cash  box  with  a  lock  fastener  and  with 
an  inset  handle  at  the  to})  center.  The  dimen¬ 
sions  of  the  box  are  a})})roximately  7Vi>  by  11 
inches  by  4  inches  in  dej)th.  It  is  finished  with 
dark-green  enamel  (fig.  G-1). 

Wall  or  Truck  Cab  First-Aid  Kit  Container. 

(Index  No.  MSF-210.  SDO-P.) 

This  container  is  designed  |)articularly  for 
use  in  truck  cabs  where  it  may  be  fastened  to 
the  hack  of  the  cab  with  four  sui)})orting 
brackets  or  ears.  It  is  also  ada})tal)le  to  use 
in  liuildings  where  it  may  be  fastened  in  any 
convenient  location  to  the  wall.  The  con¬ 
tainer  is  constructed  of  26-gage  galvanized  iron 
and  is  both  moisture-  and  dust-})roof.  The 
dimensions  are  4  by  4  by  9(4  inches,  which 
])ermits  the  use  of  canvas  roll-u})  first-aid  kit 
(index  No.  1\LSF-210-1) . 


weight 


Canvas  Roll-Up  First-Aid  Kit.  (Index  No. 
MSF-210-1.  SDO-P.) 

The  roll-u}i  first-aid  kit  consists  of  a  light- 
canvas  container  into  which  is  con¬ 
structed  a  series  of  })ockets  which  contain  the 
first-aid  items.  Forest  Service  units  may  ])ro- 
cure  this  outfit  com})lete  from  the  Su})})ly  De- 
})ot.  It  is  designed  esjiecially  for  use  with  the 
wall  or  truck  cab  container  (index  No.  MSF- 
210).  •  ----- 
2  Triangular 


The  kit  contains  the  following  items: 


bandages. 

1  4-inch  compress. 

4  2-inch  compresses. 

16  1-inch  adhesive  com¬ 
presses. 

10  Ammonia  inhalants. 

1  Tourniquet. 


1  Vj-onnce  tube  Pyrol. 

Y2  Ounce  iodine  or  mer- 
cnroclirome. 

1  I’air  tweezers. 

1  Pair  scissors. 

1  First-aid  hook. 
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Medicine  Kit,  Individual-Packet  Size.  (In 

dex  Xo.  MSF-208.  SDO-P.) 


The  individual  size 
able  by  Forest  Service 
l)ly  Dqwt  (fig.  G-2). 
lowing  items : 

1  Tin  container.  4^Ac)  by 

SV2  b.v  IV2  inches. 

2  Ganze  i)anclases. 

1  Itoll  adhesive  tape,  1 
inch  l)y  1  yard. 

1  Dozen  o-srain  h  o  r  i  c 
acid  tablets. 


medicine  kit  is  obtain- 
imits  tlirougli  the  Siip- 
It  consists  of  the  fol- 

1  Dozen  aspirin  taldets. 
1  Dozen  cathartic  pills, 
td  Ounce  inercurochroine. 
Ounce  Unguentine. 

3  Safety  pins. 

3  1-inch  adhesive  com¬ 
presses. 


Medicine  Kit,  Snake-Bite  Outfit.  (Index  Xo. 
MSF-209.  SDO-P.) 

Snake-bite  outfits  may  be  obtained  by  For¬ 
est  Service  units  from  the  Supply  Depot. 
The  outfit  consists  of  all  the  essentials  neces¬ 
sary  for  the  treatment  of  snake  bites  (fig. 
G-2).  It  is  made  up  of  the  following  items: 


1  Tin  container  approxi¬ 
mately  4  by  21/^  by  1 
inches. 

1  Directions  for  use. 

•  1  Glass  suction  puin]). 

1  Small  cotton  tourniquet. 


1  Steel  scalpel  enclosed 
in  glass. 

1  Iodine  swab. 

1  Small  vial  aromatic 
spirits  of  ammonia. 


Medicine-Kit  Contents.  (Index  Xo.  205-S.) 

The  following  listed  items  and  quantities  of 
each  are  suggested  for  making  up  a  large-crew 
size,  emergency  medicine  kit.  These  items  can 
be  packed  in  the  smaller  of  the  two  metal  con¬ 
tainers  (index  Xo.  MSF-205-2). 


1  Container. 

1  Contents  list. 

1  First-aid  book. 

1  Ounce  L.vsol. 

2  Ounces  boric  acid. 

2:  Ounces  Unguentine, 
Pyrol,  or  equal. 

1  Ounce  aromatic  spirits 

of  ammonia. 

3  Drams  oil  of  cloves. 

3  Dozen  aspirin  tablets 
(3-grain). 

2  Dozen  dysentery  pills 

(dispense  with 
care). 

75  Cathartic  pills. 

1  Ounce  inercurochroine 
or  iodine. 

6  1-iiich  by  1-yard  ad¬ 
hesive  tape. 

24  1-inch  adhesive  com¬ 
presses. 

1  Jar  Vicks  Vapo-rub  or 
equal  (small). 


1  Ounce  petrolatum  or 
petroleum  jelly. 

1  Dozen  safety  pins. 

1  Pair  tweezers. 

1  Pair  small  scissors. 

2  1-ounce  absorbent  cot¬ 

ton. 

7  Gauze  bandage,  2^2 
inch  by  6  yard. 

(i  Gauze  bandage,  3  inch 
by  6  yard. 

5  Gauze  bandage,  SVi 
inch  by  6  yard. 

2  Gauze  compresses. 

1  Tourni(iuet,  United 
States  Army. 

1  Aluminum  eye  cup. 

1  S  11  a  k  e  -  b  i  t  e  outfit 
( where  required ) . 

1  Poison-oak  remedy 
(where  required). 


Where  exceptionally  large  crews  are  em¬ 
ployed  and  for  a  considerable  period  of  time, 
larger  quantities  of  the  foregoing  items  may 
be  necessary.  In  such  instances  the  large  medi¬ 
cine-kit  container  (index  No.  MSF-205-1)  is 
recommended.  In  addition  to  increasing  the 
quantities  of  items  already  listed  the  follow¬ 
ing  may  be  added : 

i  Pound  Epsom  salts. 

G  Ounces  Hall’s  anti.septic  cream  salve. 

1  Pint  alcohol. 


The  first  list  of  contents  suggested  is  ade¬ 
quate  to  serve  all  ]nirposes  in  connection  with 
fire-control  work  where  the  outfits  can  be  re¬ 
plenished  after  every  two  or  three  fires,  as  re¬ 
quired.  The  larger  container  outfit  is  intended 
more  for  nse  with  large  ci’etvs  (50  or  more 
men)  which  are  employed  more  or  less  con- 
tinnously  throughout  the  season. 

Veterinary  Medicine  Kit.  (Index  No. 
201-S.) 

This  kit  is  recommended  for  use  with  plow 
teams  on  fire  duty  and  also  with  any  horse  or 
mule  units  in  the  field.  The  medicine  included 
is  for  the  treatment  of  such  common  ailments 


as  colic,  blackwater,  saddle  and  collar  galls, 
calked  feet,  bruises,  and  wounds.  The  farrier’s 
equipment  is  for  replacing  pulled  shoes  in  the 
field. 

The  kit  is  comprised  of  a  small  wooden  box, 
of  a  size  and  shape  to  hold  the  following  items, 
and  provided  with  a  hinged  lid  and  hasp.  The 
box  illustrated  (fig.  G-3)  is  17  inches  long, 
8^  inches  wide,  and  8^/2  inches  deep,  inside 
dimensions. 

1  Pint  pine  tar. 

1  8-()unce  bottle  creolin. 

1  S-ouuce  bottle  spirits  of 
niter. 

1  Farrier’s  hammer. 

1  Pair  farrier’s  nippers. 

1  Pound  horseshoe  nails. 

1  Horseshoe,  hind. 

Shoe  and  nail  sizes  will  he  governed  by  size  of 
horses  to  which  kit  is  assigned. 


1  Horseshoe,  front. 

1  Can  healing  powder. 
ti>-pint  colic  remedy. 

2  8-ounce  bottles  carron 
oil. 

1  Farrier’s  knife. 

1  Farrier’s  rasp. 
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GRIND  TNG  AND  SHARPENING  EQUIPMENT 


Files.  (Index  No.  :SISF-1l>S.) 

Mill  bustard  flat  files  are  used  for  sharpening 
axes,  hoes,  and  other  fire  tools,  exee})t  sa^vs. 
For  saws,  a  S})ecial  crosscut  saw  file  is  used. 
The  standard  S])ecification  is  intended  to  secure 
second-^rade  files,  because  in  fire-sui)])ression 
work  many  files  are  lost  rather  than  worn  out 
and  the  extra  cost  of  first -i^rade  files  is  not 
justified.  The  specification  as  written  may  he 
used  to  secure  any  size  or  shape  file  desired. 

Ax  Stone,  Hand.  (Index  No.  :\ISF-329.) 

A  fast-cuttino-^  vitrified  abrasive  ])ocket 
stone,  8  inches  in  diameter  and  five-eio-hths  of 
an  inch  thick,  for  honing  the  edu'es  of  axes  and 
other  cuttino-  tools  after  iirindino-  or  filing. 
One  side  of  stone  is  of  coarse  grit  and  the  other 
side  of  fine  grit. 

Saw-Filing  Outfit.  (Index  No.  MSF-246.) 

The  standard  S])ecificatioii  })rovides  for  raker 
gage,  cutter  tooth  setting  gage,  swaging  ham¬ 
mer,  and  set  block.  The  raker  gage  has  malle¬ 
able-iron  frame,  straight  edge  faced  wdth  tem- 
])ered  tool  steel,  and  chilled  plate  for  filing- 
down  rakes.  The  tooth  gage  is  standard  pat¬ 
tern,  malleable-iron,  S])ider  t^'pe.  The  ham¬ 
mer  is  8-ounce,  cross  peen,  with  12-inch  handle. 
The  setting  block  is  made  of  1-inch  octagon 
tool  steel,  5  inches  long,  with  one  end  beveled. 

A  light  canvas  bag  a])proximately  6  by  II 
inches,  with  drawstring  is  suggested  as  a  con¬ 
tainer. 

For  illustration  of  the  outfit  refer  to  fiaure 
1-13,  items  Nos.  6,  < ,  8,  and  9,  under  section  I, 
Hand  tools. 

Hand  Power  Bench  Grinder.  (Index  No. 
MSF-158.) 

The  specification  covers  three  types  and  sizes 
of  griiulers,  thus  providing  a  tool  suited  to  the 
reipiirements  of  the  various  grinding  jobs  to 
be  encountered.  The  specification  is  intended 
to  provide  a  thoroughly  dependable  tool  in 
each  of  the  following  types: 

A.  Heavy-duty,  ball  bearing:  Grinding 

■wheel  8  by  li/>  inches.  Two  single-row’,  mul¬ 
tiple-ball  bearings  on  grinding  wheel  shaft. 
Cast-iron  gear  case.  Weight  2.‘)  pounds. 

B.  Heav3’-duty,  plain  bearing:  Grinding 

wheel  7  by  Ify  inches.  Cast-iron  gear  case. 
AVeight  20  pounds. 

C.  ]Mediuni-duty,  ]dain  bearing:  Grinding 

wheel  6  by  1  inch.  AVeight  12  ])Ounds  with 
cast-iron  gear  case,  8  jiounds  with  aluminum- 
alloy  gear  case.  (Case  ojitional  with  manu¬ 
facturer.) 


Gear  cases  on  types  A  and  H  are  so  designed 
that  all  bearings  are  contained  in  the  same  cast¬ 
ing  to  insure  proper  bearing  and  gi'ar  aline- 
ment.  All  ty[)es  are  e(piip})ed  with  tool  rests. 
The  sj)ecification  calls  for  grinding  wheels  of 
medium  grit  and  hardness  but  changes  may, 
of  course,  be  made  to  nu'et  ])urchasers’  ]-e- 
quirements. 

Emery  Grinder  for  Crosscut  Saws.  (RI-N.) 

Consists  of  a  Ir-finrsepower  electric  motor  to 
which  is  attached  a  '6y2-foot  flexible  steel  shaft 
encased  in  a  flexible  steel  tube  and  culminating 
in  a  )4-inch  mandrel  on  which  the  grinding 
wheel  is  mounted  (fig.  H-1).  A  straight  handle 


FiGUHB  H-l. — Crosscut-saw  ('iiiory  jiriiulcr. 


is  attached  to  the  end  of  the  steel  tube  just 
behind  the  grinding  wheel  to  facilitate  o])era- 
tion.  The  whole  assembly  is  suspended  from 
a  standard  barn-door  track  mounted  on  a  frame 
which  runs  the  length  of  the  work  table. 

Two  emery  wheels,  I  by  14  V2  inch,  Nor¬ 
ton  grade  100-M,  are  used.  Each  wheel  is 
])laced  on  the  mandrel  and  beveled  to  a  lo^ 
angle  with  an  emery-wheel  dresser.  Foi‘  gi-ind- 
ing  cutting  teeth  the  two  wheels  are  mounted 
with  the  beveled  edges  facing  so  as  to  foi-m  a 
V-shai)ed  groove,  the  pai)er  labels  first  having 
been  removed  to  permit  a  snug  fit.  Only  one 
wheel  is  used  for  grinding  raker  teeth. 

This  machine  has  been  found  ])ractical  and 
very  convenient  for  beveling  cutting  teeth,  ])ar- 
ticularly  on  new  saws,  and  for  cutting  out  cen- 
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tei's  of  raker  teeth.  The  rou^h  work  only  is 
(lone  with  the  machine,  the  final  sharpening 
being  done  with  a  file.  Records  ke})t  over  a 
period  of  time  in  Region  1  indicate  a  saving  of 
55  })ercent  on  files  and  28.6  percent  on  time 
through  the  use  of  this  machine. 

Grinder,  Portable  Power.  (Index  Xo.  MSF- 
159.) 

Designed  for  use  at  fire  camps  and  at  sta¬ 
tions  where  electric  power  is  not  available  (figs. 
II-2,  H-3).  Weight  of  complete  outfit,  includ¬ 
ing  shipping  box,  is  approximately  225  pounds, 
but  it  can  i-eadily  l)e  disassembled  for  animal 


PiGUitE  — Portable  iJower  itriiHler.  Eiiijiiie  contained  in 

cat'fier-t.vpe  cover  shown  at  left. 


packing,  the  heaviest  piece  Aveighing  about  80 
pounds. 

Grinder  consists  of  a  1-horsepower  air-cooled 
gasoline  engine  mounted  on  a  skeleton  frame, 
a  collapsible  arbor  frame,  a  grinder  head,  and 
a  V-type  link  belt.  The  siiecitication  provides 
for  tAvo  types  of  head.  Type  A  carries  tAvo 
grinding  Avheels  Avhich  turn  in  the  same  plane 
as  the  driA^e  belt.  On  the  type  B  head  (fig. 
H-3)  the  Avheels  turn  in  a  plane  90°  from  the 
drive  belt  and  the  head  is  mounted  so  that  the 
Avheel  position  may  be  changed  from  A’ertical 
to  horizontal  for  face  grinding.  This  type  has 
three  spindles,  so  that  tAA’o  operators  may  Avork 
at  the  same  time,  or  the  third  spindle  may  be 
used  for  a  Avire  brush  or  buffer.  The  s])ecifica- 
tion  calls  for  three  grinding  Avheels,  lVi>-  by 


10-inch  No.  36-W-H,  but  Avheels  of  different 
grit  and  hardness  may,  of  course,  be  purchased 
if  required. 

Grinding-Wheel  Dresser. 

It  is  necessary  to  dress  grinding  AA’heels  fre¬ 
quently  to  maintain  true  roundness  and  even¬ 
ness  of  face.  VneA^enness  in  a  Avheel  makes 
jiroper  tool  grinding  impossible  and  causes  an 
eccentric  motion  in  the  grinder  head  AAdiich  re¬ 
sults  in  excessiA^e  A'ibration  and  AA’ear.  Such 
vibration  in  a  poAver  grinder  is  dangerous: 


FiGL’itE  il-o. — I’ol'table  i)Ower  i;riiulei'. 


heavy  grinding  Avith  an  eccentric  Avheel  may 
result  in  shattering  the  Avheel.  It  is  often 
necessary  to  dress  neAv  Avheels  before  using 
them. 

One  of  the  most  common  and  inexpensiA’e 
grinding-Avheel  dressers  on  the  market  is  the 
type  knoAvn  as  the  Huntington.  It  consists  of 
a  japanned  iron  handle  and  holder,  in  Avhich 
are  set  three  tooth-faced  tool-steel  disks,  Avkh 
a  guide  to  hold  the  dresser  square  Avith  the  face 
of  the  grinding  Avheel.  The  rotation  of  the 
toothed  disk  against  the  face  of  the  Avheel  re- 
moA^es  uneA^en  spots  and  dresses  the  face  true 
Avith  the  holder.  Replacement  disks  for  the 
dresser  may  be  obtained  at  Ioav  cost. 
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Ax,  Double-bit,  SVz-Pound,  Western  Pattern. 

(Index  No,  MSF-9-1.) 

Tlie  western  ])nttern  ax  lias  been  adopted  as 
the  standard  ax  for  Forest  Service  use  in  all 
lines  of  ordinary  clio])ping  work.  The  specifi¬ 
cation  includes  an  outline  drawing  of  the  tY])e 
of  ax  to  be  furnished  and  will  provide  a  first- 
grade  3i/()-pound  douhle-bit  ax. 

Ax,  Double-bit,  SVz-pound,  Young’s  Pattern. 

(Index  No.  MSF-9-2,) 

The  Young’s  ])attern  ax  (fig.  I-l,  5)  has  been 
adopted  as  standard  for  Forest  Service  use 
where  a  falling-ty})e  ax  is  recpiired.  The  only 


Figure  1-1. — Staiulanl  Forest  Service  ax  patterns  ;  1,  Belt 
ax ;  2,  boy's  ax ;  cruiser  ax ;  4.  western  pattern  ;  5, 
Young's  pattern. 


jnirpose  to  be  served  by  using  the  Young’s  pat¬ 
tern  ax  over  the  western  pattern  is  that  the 
long  blade  permits  notching  trees  or  snags  for 
the  insertion  of  spring  boards.  The  specifica¬ 
tion  requires  a  bit  ajiproxiinately  llf/j  inches 
long  by  41/2  inches  wide.  The  weight  of  the 
ax  is  about  31/2  ])ounds.  Axes  meeting  this 
specification  will  be  first-grade  tools. 

Ax,  Double-bit,  2i/2-pound,  Cruiser  Pattern. 

(Index  No.  MSF-9-3.) 

This  is  the  lightweight,  cruiser  pattern, 
double-bit  ax  designed  similar  to  the  western 
pattern,  but  weighing  only  about  21/2  pounds 
(fig.  I-l,  3).  It  is  particularly  adaptable  for 
use  as  a  saddle  or  car  ax,  or  for  a  lightweight 
blazing  ax.  It  is  provided  with  a  27-inch 
double-bit  handle. 

Ax,  Single-bit,  2 14 -pound  Boy’s  Pattern. 

(Index  No.  MSF-9-4.) 

This  is  a  lightweight,  single-bit  ax  weighing 
approximately  2^4  pounds,  which  is  designed 


especially  for  canqi  use.  such  as  wood  splitting, 
])utting  up  cam]),  etc.  (fig.  I-l.  2).  It  is  |)ro- 
vided  Avith  a  2G-inch  swingle-bit  ax  handle. 

Ax,  Belt,  l|4-pound.  (Index  No.  MSF-9-r).) 

The  specification  j)rovides  for  a  li/i-pound, 
regular  pattern,  belt  aX  with  131/2-inch,  belt -ax 
])attern,  curved  handle  (fig.  1-1,  1).  The  bit 
is  a])])roximately  Si/o  inches  long  by  3-1's  inches 
wide  at  the  cutting  edge.  The  head  of  the  a.x 
is  ajiproximately  seven-eighths  inch  thick  by  2 
inches  Avide. 

Use  of  Broadax  on  Peat  Fires. 

The  use  of  a  common  broadax  in  controlling 
])eat-bog  fires  AA’ill  he  found  (juitu  ('fleet ive.  The 


Figure  1-2. — 1.  Bruish  hook;  2,  brush-knifo  sslioath  ;  ;5,  lirusb 
knife ;  4,  I’ulaski  tool :  H.  Brown  tool. 


broadax  is  used  to  cut  a  s(iuare  trench  to  the 
necessary  depth  so  that  fire  cannot  creep  be¬ 
neath,  The  ax  simply  provides  a  longer-bladed 
tool  of  the  pro])er  shape  Avith  Avhicli  to  cut  a 
perpendicular-sided  trench.  Since  the  use  of  a 
tool  of  this  type  is  more  or  less  local,  a  specifi¬ 
cation  has  not  been  prepared  for  it. 

Pulaski  Tool.  (Index  No.  MSF-355.) 

The  Pulaski  tool  is  a  combination  ax  and 
grub  hoe  AA'eighing  approximately  pounds, 
and  provided  Avith  a  regular  double-bit  ax 
handle  (fig.  1-2,  4).  The  tool  is  manufactured 
in  a  manner  similar  to  an  ax  and  is  constructed 
of  first-grade  tool  steel  throughout.  It  is  so 
balanced  that  it  can  he  used  quite  as  effectively 
as  a  regular  ax  for  chopping  and  the  hoe  part 
is  as  efficient  as  any  type  of  hoe  of  this  size. 
The  ax  bit  is  patterned  similarly  to  that  of  a 
Avestern  pattern  ax  and  the  hoe  ])ortion  of  the 
tool  is  aj)proximately  G  inches  long  by  3%  inches 
Avide  at  the  cutting  edge.  This  particular  tyjie 
of  tool  is  used  extensively  throughout  the  Avest¬ 
ern  Eegions,  and  to  some  extent  in  the  East. 

I-l 
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Brown  Tool  (J  Ax).  (Index  Xo.  MSF-352.) 

The  Brown  tool,  or  J  ax,  is  a  combination 
ax  and  brush  hook.  The  ax  portion  of  the  tool 
is  identical  with  the  ax  portion  of  the  Pulaski 
tool.  The  brnsh-hook  portion  is  shaped  like 
the  letter  J  and  is  illustrated  in  figure  1-2,  5. 
The  standard  tool  for  which  specification  has 
been  prepared  requires  a  shorter  tailpiece  on 
the  upper  portion  of  the  brush  hook;  approxi¬ 
mately  of  the  length  indicated  by  the  white 
line  in  the  illustration.  The  tool  is  well  bal¬ 
anced  and  weighs  ahont  Si/o 
pounds.  It  is  particularly 
adaptable  to  such  work  as  trail 
maintenance  and  other  jobs 
which  require  both  an  ax  and 
a  light  brush  hook.  It  is  han¬ 
dled  with  a  standard  double- 
bit  ax  handle.  The  entire  tool 
is  constructed  of  first-quality 
tool  steel  throughout. 

Brush  Hook.  (Index  Xo. 
MSF-180.) 

The  standard  Forest  Service 
brush  hook  is  a  tool  designed 
for  heavy  service  (fig.  1-2,  1). 
It  is  much  better  than  an  ax  for 
slashing  work  and  cutting  small 
material  under  4  inches  in  di¬ 
ameter.  Tlie  tool  is  constructed 
of  first -quality  tool  steel  which 
will  hold  an  edge  in  difficult 
cutting  work.  The  tool  is  han- 
E  I  fi  u  15  B  died  with  a  straight  type  of 

hoe  single-bit  ax  handle,  which  is 

held  in  place  by  two 

rivets  after  having  been  wedged.  Should  the 
handle  become  loose,  it  can  quite  easily  be 
tightened  with  the  rivets  through  the  eyepiece. 

Brush  Knife.  (Index  Xo.  MSF-218.) 

The  brush  knife  is  a  tool  suited  to  light  slash¬ 
ing  work  in  dense  brush  or  light  undergrowth 
(fig.  1-2,  3).  It  is  more  effective  for  this  type 
of  work  than  the  ordinary  hand  ax  because  of 
its  longer  cutting  edge.  The  knife  blade  is 
constructed  of  high-carbon  tool  steel  which  is 
])rovided  Avith  a  horn  handle  and  brass  hand 
guard.  It  is  ])atterned  after  the  familiar 
machette  brush  knife.  The  blade  is  about  12 
inches  long  by  3  inches  wide  at  the  deepest 
place.  The  Aveight  of  the  tool  is  slightly  more 
than  the  ordinary  hand  ax. 

Adz-Eye  Hazel  Hoe.  (Index  MSF-179.) 

The  adz-eye  hazel  hoe  (fig.  1-3)  is  a  dig¬ 
ging  tool  constructed  of  first-cpiality  tool  steel 
throughout.  It  is  much  siqAerior  to  the  ordi¬ 
nary  type  of  hazel  hoe  or  other  types  of  trench 
digging  hoes  to  be  found  on  the  open  market. 
It  is  provided  Avith  a  standard  adz  eye  adapt¬ 
able  to  the  standard,  light Aveight  carpenter’s 


adz  handle.  The  bit  of  the  hoe  is  inches 
in  length.  Weight  Avithont  handle  is  approxi¬ 
mately  2%  iDonnds. 


Saw  Steel  Hoe.  (Index  Xo.  MSF-175.) 

The  saAv  steel  hoe  (fig.  1-4)  is  a  fixed-head 
hoe  similar  in  construction  to  a  planter’s  hoe. 
The  blade  is  approximately  IOV2  inches  Avide 
by  814  inches  deep  and  is  constructed  of  saw 
steel.  It  uses  a  straight  hoe-type  handle  50 
inches  in  length  Avhich  is  fastened  to  the  blade 
by  a  steel  ferrule  and  ^g-incli 
U-bolt. 


McLeod  Tool,  Solid-Head 

Pattern.  (Index  Xo. 
MSF-353.) 

The  iMcLeod  tool  is  a  heaA’y- 
duty  rake  and  hoe  combina¬ 
tion  suitable  for  cutting  mat¬ 
ted  brush  coA-er,  heavy  duff, 
and  general  rake  Avork  in 
clearing  medium  coA^er  (fig. 
1-5,  1).  The  rake  secfion  is 
of  the  nonclogging  pattern. 
The  entire  blade  of  the  tool  is 
]Aressed  from  saAV-quality  tool 
steel  and  temjAered  to  a  me¬ 
dium  hardness.  The  blade  is 
fastened  to  a  48-iuch  straight 
hoe-]Aattern  ash  handle  Avith 
an  8-iuch  steel  ferrule.  The 
ferrule  is  riveted  and  AA^elded 
to  the  steel  blade  and  a  riA’et 


Ekuiuk  T-4. — Saw 
.steel  lioe. 


is  ]Alaced  through  the  ferrule 
aud  the  ash  handle.  The 


Avidth  of  l)oth  the  cutting  edge 
aud  the  ridce  side  of  the  tool  is  aiiiAroximately 
1 1  inches. 


McLeod  Tool,  Demountable-Head  Pattern. 

There  has  been  no  specification  ]Arepared  for 
(he  demountable-head  pattern  McLeod  tool, 
since  the  consensus  from  the  field  indicates 
little  call  for  this  type  of  tool.  There  i.s,  hoAv- 
cA^er,  a  demountable-head  tool  on  the  market 
and  also  a  tool  A'ery  similar  to  the  McLeod 
tool  called  the  Kortick  tool  AA’hich  may  be  pro¬ 
cured  by  those  desiring  the  demountable-head 
feature. 


Tool,  Combination  Rake  and  Cutting.  (In¬ 
dex  Xo.  JMSF-284.) 

The  combination  rake  and  cutting  tool  is 
Avhat  is  knoAvn  in  some  localities  as  the  Council 
or  Rich  tool  (fig.  1-5,  3).  It  is  constructed 
from  four  moAving-machine  sickle  cutter  sec¬ 
tions  Avhich  are  fastened  to  a  piece  of  1-inch 
angle  iron  to  AAdiich  is  Avelded  a  steel  planter’s- 
hoe  eye.  This  tool  is  ])articnlarly  adaptable 
to  fire-trench  Avork  in  light  brush  and  in  duff 
containing  small  roots,  etc.  It  serves  as  both 
a  cutting  and  digging  or  raking  tool.  The 
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cutter  sections  can  be  replaced  as  they  become 
worn  or  broken.  The  tool  is  equipped  with  a 
CO-iiich  straight  planter’s-hoe  handle.  The  ap¬ 
proximate  width  of  the  tool  is  11  inches. 

Asphalt-Type  Fire  Rake.  (Index  No.  INISF- 
l>83.) 

This  is  a  10-tine  asphalt-type  rake  with  a 
Vi>-inch  square  steel  shank  extending  10  inches 
in  length  beyond  the  wooden  handle  (li^.  1-5, 
2).  The  rake  is  16  inches  in  width  by  4  inches 
in  depth.  It  is  provided  with  a  standard  51/2- 
foot  rake  handle  which  is  fastened  to  the  rake 
with  a  steel  ferrule  and  rivet. 


S)>ec)f rations. — In  accordance  with  Federal 
specification  No.  GG(i-S-lll  as  amended,  type 
E  commercial  size  No.  2  as  indicated  in  table  I 
to  be  furnished  with  ^rade  X  handles  except 
that  handle  lift  shall  be  30  inches  with  a  toler¬ 
ance  of  plus  or  minus  2  inches. 

Long-Handle  Round-Point  Shovel,  No.  0  Size. 

(Index  No.  ]MSF-324-2-S.) 

Like  the  No.  2  shovel,  the  standard  No.  0 
shovel  for  Forest  Service  use  is  to  couform  to 


FkjUKE  1-5. —  Fire  raUes  :  1,  .McLeod  tool,  solid-bead  pattern; 
2.  asphalt-type  tire  raUt‘ :  d.  c-oinhination  rake  and  cutting 
tool. 


Figuke  I— G. — 1.  Xo.  2  long-handled,  round-pointed  sho\el  ; 
2.  No.  0  long-handled,  round-pointed  shovel ;  5,  S-pouud 
sledge  hammer ;  4,  4-pound  sledge  hamniPr. 


Lawn  comb-Type  Fire  Rake.  (IIO-X.) 

In  certain  localities,  especially  in  the  hard¬ 
wood  regions  where  fallen  leaves  constitute  the 
main  fuel,  the  lawn  comb-type  rake  has  been 
found  to  be  very  effective  in  lire-control  work. 
Several  types  of  this  pattern  rake  are  available 
upon  the  market.  Some  of  them  are  provided 
with  fiber  tines  while  others  have  spring-steel 
tines.  Only  the  spring-steel  tine  kind  are  suit¬ 
able  for  fire-control  work.  No  specification  has 
been  jirepared  for  this  particular  ty])e  of  tool 
since  the  use  of  tools  of  this  nature  is  more  or 
less  local. 

Fire  Swatter.  (Index  No.  334.) 

This  is  a  tool  designed  for  use  in  suppressing 
fires  in  grass  type  and  other  similar  light  fuels. 
It  is  constructed  of  belting  approximately  15 
inches  long  by  12  inches  wide  which  is  fastened 
to  a  steel  shank  and  handled  with  a  hoe-pattern 
ash  handle  approximately  5  feet  in  length. 
The  j)urpose  of  the  fire  sv'atter  is,  as  the  name 
indicates,  to  beat  out  fires. 

Long-Handle  Round-Point  Shovel,  No.  2  Size. 

(Index  No.  MSF-324-1-S.) 

The  No.  2  long-handle  round-point  shovel 
provided  by  Federal  specification  No.  GGG-S- 
111  as  amended  has  been  adopted  as  standard 
for  the  Forest  Service  (fig.  1-6,  1).  In  order¬ 
ing  shovels  of  this  kind  and  size  the  following 
specifications  should  be  used: 


Federal  specification  No.  GGG-S-111  as 
amended  (fig.  1-6,  2).  In  ordering  shovels  of 
this  size  and  pattern  the  following  specifica¬ 
tions  should  be  used : 

jSpecif cations.— In  accordance  with  Federal 
specification  No.  GGG-S-111  as  amended  type 
E  with  grade  X  handle,  dimensions  and  tol¬ 
erance  to  be  as  follows : 

Dimensions  Tolerance 

Blade  width,  8  inches _ Pins  or  minus  14  inch. 

Blade  length,  10  inches _ Plus  or  minus  1L>  inch. 

Blade  thickness,  0.078  inch-  Plus  O.Ol.l  inch;  minus 

0.005  inch. 

Handle  length,  37.5  inches _ Plus  or  minus  1  inch. 

Over-all  length,  46  inches _ Plus  or  minus  11^  inch. 

Blade  lift,  6  inches _ Plus  or  minus  inch. 

Handle  lift,  24  inches - Plus  or  minus  1  inch. 

Strap  length,  8  inches _ I  >imension  is  minimum. 

Sledge  Hammers.  (Index  No.  MSF-169.) 

The  specification  provides  for  either  a  4-  or 
8-j)ound,  double-end,  Nevada  or  long  pattern, 
striking  hammer  as  specified  (fig.  1-6.  3  and 
4) .  The  hammers  are  equijtped  with  BR  grade, 
or  better,  hickory  handles.  The  hammer  is 
constructed  of  high-grade  tool  steel  properly 
tempered  throughout.  The  smaller  or  4-pound 
size  is  the  one  ordinarily  used  in  connection 
with  fire-line  sawing  Avork  Avhere  the  timber  is 
not  too  heaA’y.  The  8-])ound  size  is  suited  to 
heavy  saAving  Avork  Avhere  large  Avedges  are 
used. 
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Crosscut  Saws.  (Index  Xo.  MSF-309.) 

A  general  siiecification  covering  all  types, 
sizes,  and  patterns  of  crosscut  saws  has  been 
j)repared.  The  specification  is  intended  to  se¬ 
cure  only  first-quality  saws  regardless  of  size 
aud  ])attern.  The  two  types  of  saws  recoin- 
niended  for  general  use  within  the  Forest  Serv- 
the  felling  pattern  and  the  bucking 
The  lengths  of  these  pat- 


ice  are 
]iattern  (fig.  1-7). 


terns  can,  of  course,  be 
varied  to  meet  local  con¬ 
ditions.  It  is  felt  that 
these  two  particular  pat¬ 
terns  with  the  wide  range 
of  lengths  in  which  they 
are  available  should  be 
adequate  to  meet  all  For¬ 
est  Service  requirements 
in  a  practicable  manner. 

The  use  of  saws  with 
two  Diamond,  Tuttle,  or 
Champion  teeth  to  one 
raker  is  discouraged  ex¬ 
cept  in  very  special  con¬ 
ditions.  Likewise,  in 
most  cases,  there  is  more 
to  be  lost  than  gained 
by  using  saws  Avith  per¬ 
forated  lance  cutters. 
The  use  of  nonjierfo- 
rated  lance-tooth  cutters 
over  a  period  of  many 
years,  and  under  every 
conceivable  condition  to 
Avhich  a  tool  of  this  na¬ 
ture  might  be  subjected, 
indicates  that  they  af¬ 
ford  no  trouble  from  the 
standpoint  of  kinking, 
liending,  or  springing,  or 
breakage  due  to  their  un¬ 
supported  length.  On 
the  other  hand,  they 
har^e  much  in  their  favor 
in  the  Avay  of  advan- 
They  Avill  not  clog  or  gum  up  in  resin¬ 
ous  timber  as  easily  as  the  perforated-tooth 
cutters;  they  clear  of  saw  kerf  more  readily; 
and  the  necessity  of  gumming  or  filing  out  the 
])erforations  when  the  saAv  becomes  Avorn  doAvn 
thereto  is  obviated. 


F  I  G  D  E  B  1-7.— Crosscut 
.saws :  a,  Bucking  pat¬ 
tern  ;  6,  falling  pattern. 


tages. 


Surface  Gage  for  Crosscut  Saws.  (Index 
Xo.  147.  Madison  Laboratory-P.) 

Raker  Length  and  Set  Gage  for  Crosscut 
Saws.  (Index  Xo.  148.  Madison  Labora- 
tory-P.) 

The  Madison  laboratory  has  designed  two 
very  convenient  types  of  micrometer  gages  for 
use  in  connection  Avith  saAv  testing.  Detailed 
specifications  have  been  prepared  for  these  tAvo 
gages  and  are  contained  Avithin  the  master  file 


under  the  above  index  numbers.  The  labora¬ 
tory  Avill  be  glad  to  purchase  and  test  any 
ffaffes  of  this  kind  Avhich  are  desired  by  Forest 
Service  units. 

The  surface  gage  is  used  to  test  the  evenness 
and  thickness  gage  of  the  saAv  and  the  raker 
length  and  set  gage  is  used  for  checking  teeth 
dimensions.  The  latter  gage,  in  addition  to 
being  useful  for  testing  neAv  saAA^s,  is  a  A^ery 
suitable  instrument  for  use  in  connection  Avith 
saAv-filing  Avork,  for  checking  the  length  of 
raker  points  and  the  set  in  the  cutting  teeth. 
Both  gages  are  proAuded  Avith  a  clock-dial  face 
and  hand  Avhich  registers  one  one-thousandth 
of  an  inch  (figs.  1-8,  1-9,  I-IO,  I-ll). 

In  briefly  describing  the  method  of  use  of  the 
gages  and  general  jirocediire  in  testing  crosscut 
saAvs,  the  Madison  laboratory  offers  the  folloAV- 
in<x  information : 

Thickness  of  the  suaa'  can  he  ineasnred  AA’ith  an 
ordinary  micrometer  caliper  although  a  sight  reading 
caliper  such  as  is  made  h,v  the  Federal  Products 
Corporation,  Providence,  R.  I.,  or  by  B.  C.  Ames  Co., 
AValtham,  Mass.,  is  more  couA-enient  for  use.  The 
latter  type  of  micrometer  is  more  desirable  because  it 
has  a  much  greater  reach  than  the  ordinary  type.  We 
(the  Madison  laboratory)  have  designed  a  special  sur¬ 
face  gage  (index  No.  147)  for  measuring  uniformity 
of  taper  and  trneness  of  surface.  The  raker  length 
and  set  gage  (index  No.  148)  is  also  a  .special  instru¬ 
ment  for  use  in  connection  Avith  testing  raker  lengths 
and  cutting  tooth  set,  Avhich  has  been  deA^eloped  by  ns. 

In  connection  Avith  bending  tests  required  under  the 
standard  saAV  specitication,  measurements  need  to  be 
made  of  the  body  or  crook  in  the  saAA'  both  biTore 
and  after  bending.  The  difference  betAveen  the  tAvo 
measurements  indicates  the  amount  of  set  produced 
by  the  bending  test.  A  conical  point  added  to  the  dial 
gage  forming  part  of  the  raker  length  and  set  gage 
Avill  make  this  gage  snitahle  for  \ise  in  these  measure¬ 
ments.  The  conical  point  is  suggested  because  its  con¬ 
tact  AA’ith  the  surface  of  the  saAV  can  be  quite  accu¬ 
rately  determined  bj^  observing  its  reflection  on  the 
polished  surface.  The  spring  in  the  dial  gage  is  sntfi- 
cientl.v  strong  that  if  the  point  of  the  plunger  is 
alloAA-ed  to  press  against  the  saw,  it  Avill  of  itself  pi’o- 
dnce  considerable  bending,  hence  the  need  for  this 
reflection  method,  or  something  equivalent. 

TAvist  in  the  suaa^  blade  can  best  be  observed  by 
“balancing”  the  saAv.  In  doing  this,  the  observer 
holds  the  saAV  near  one  end  Avith  a  tooth  near  its 
center  resting  upon  a  support  about  Avaist  high ;  Avitli 
his  hands  on  opposite  sides  of  the  blades  and  with 
fingers  spread,  he  then  attempts  to  manipulate  the 
blade  into  a  vertical  plane.  In  this  position,  any 
tAA’isting  or  kinks  Avill  be  readily  apparent  (also  the 
saAv  can  be  inspected  for  uniformity  of  taper  along 
the  back  edge).  If  it  is  ptu-fectly  free  from  twist 
and  kinks,  the  blade  can  be  balanced  in  a  vertical 
plane.  We  (the  Madison  laboratory)  haA^e  not  deA'ised 
any  method  for  numerical  measAirement  of  tAvist,  con¬ 
sequently  determination  of  conformity  to  the  qnalita- 
tiA"e  twist  limitation  in  the  standard  specification  must 
be  left  to  the  judgment  of  the  inspector. 

Swedish  Bucksaws.  (Index  Xo.  310.) 

SAvedisli  bncksaAv  frames  are  provided  in 
three  sizes — 2  feet  6  inches,  3  feet  6  inches,  and 
4  feet — to  take  blades  28  to  32  inches,  36  to  45 
inches,  and  39  to  48  inches  in  length,  respec¬ 
tively.  The  saw  consists  of  an  adjustable  tubu¬ 
lar-steel  frame  and  a  thin,  narroAv,  high-grade 
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Figure  1-8. — Checking  length  of  raker  point  with  raker  length  and  set  gage. 


steel  blade.  Saws  of  this  type 
are  ])articularly  adaiitable  where 
there  is  a  considerahle  amount  of 
small  material  to  be  cut.  They 
are  desijrned  ])art  icularly  for  use 
by  one  man.  ddiey  are  extremely 
li^ht  in  weight  and  cut  excej)- 
tioually  fast  in  any  size  material 
Avhich  they  can  handle.  The  teeth 
of  the  saw  blade  are  specially  de¬ 
signed  for  ra})id  cutting-  and  are 
very  simjile  to  sharpen.  Also,  the 
saw  blades  are  quite  reasonable  in 
cost,  which  permits  frequent  re- 
])lacement. 

This  ])articular  type  of  saw  is 
what  is  known  as  the  Bushman 
saw  (fi^.  1-12)  and  at  present  is 
manufactured  only  in  Sweden. 

It  is  covered  by  patent  rights 
both  in  Sweden  and  in  this  coun¬ 
try  as  well  as  elsewhere,  so  that 
for  the  present  at  least  juirchases 
of  saws  of  this  type  may  be  re¬ 
stricted  to  this  ]iarticular  make 
of  saw.  All  of  the  fieldmen  who 
have  used  this  saw  proclaim  it  to 
l)e  outstaudiuo-  in  performance.  It  is  light- 
weight  and  yet  sturdily  constructed,  making  it 
very  adaptable  to  use  in  fire  outfits  where  traus- 
])ortatiou  is  a  ]U'oblem.  The  ]:)rice  of  these 


2.  Pacific  coast  falling  wedge  available  in  six 
different  weights  ranging  from  5  to  10  pounds. 

3.  Pacific  coast  bucking  wedge  available  in 
three  weiglits,  6,  7,  and  8  pounds. 

The  wedges  are  manufactured 
frtan  a  grade  of  steel  suitable  for 
])roduciug  first -quality  tools,  and 
they  are  to  be  tempered  properly 
throughout. 

Hardwood  Falling  Wedge.  (In¬ 
dex  Xo.  MSF-38C.) 

A  h  a  r  d  w  o  o  d  wedge  sha]>ed 
from  clear  hickory  stock  approxi¬ 
mately  10  inches  long  by  1  inch 
thick  at  the  heavy  end.  The 
wedge  is  sanded  smooth  and  sat¬ 
urated  with  a  spirit  solution  of 
liard  wax  to  furnish  a  smooth, 
h  a  r  d  -  w  e  a  ring  surface.  This 
wedge  is  ])articular]y  ada])table 
to  smoke  chaser  and  flying  squad¬ 
ron  fire-crew  equipment.  It  is 
similar  in  shape  to  the  C)-])ound 
Pacific  coast  falling  wedge  illus¬ 
trated  in  figure  1-13,  2. 


saws  ranges  ai)i)roximately  from  $1.50  to  $2.25 
each  according  to  size.  Extra  hlade  prices 
range  approximately  from  50  to  90  cents  each. 

Steel  Saw  Wedges.  (Index  Xo.  MSF-385.) 

The  wedge  specification  provides  for  three 
t^’pes  of  steel  wedges,  as  follows : 

1.  Light-duty  saw  wedge  available  in  eight 
different  weights  ranging  from  to  4  pounds. 


Crosscut  Saw  Handles.  (Index  Xo.  MSF- 
174.) 

A  clear  hardwood  handle  equipped  with 
slotted  bolt,  rivet,  and  wing  nut  for  fastening 
to  the  saw.  A  4%-inch  metal  hand  guard  is 
])rovided  to  cover  the  end  of  the  saw.  The 
liandle  may  be  fastened  to  the  saw  in  either  a 
])erpendicular  or  horizontal  plane  as  desired. 
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Figure  I-IO.  Illustrutiny  method  of  using  dial  luirt  of  raker 
length  and  set  gage  to  test  evenness  of  saw  thickness  and 
surface. 


Saw  Filing  Outfit.  (Refer  to  sec.  H,  Grind¬ 
ing  and  sharpening-  equipment.) 

Kerosene  Can. 

The  1-pint  size  kerosene  can  is  a  suitable 
piece  of  equipment  for  use  on  all  sawing  oper¬ 
ations. 

Refer  to  section  S,  Miscellaneous  equipment, 
for  further  details  and  specification. 


Saw  Guard,  Fire-Hose  Type. 

Condemned  li/2-hich  fire  hose,  preferably  cot¬ 
ton-jacketed  rubber-lined,  provides  a  very  suit¬ 
able  saw  guard  (fig.  1-14,  1.)  A  piece  of  hose 
slightly  longer  than  the  saw-  to  be  guarded  is 
split  full  length  along  one  side  and  four  %- 
inch  harness-leather  straps  are  riveted  at  equal 
distances  along  the  length  of  the  hose,  to  go 
around  the  saw  and  fasten  to  a  buckle  riveted 
to  the  opposite  side  of  the  guard.  Still  an¬ 
other  means  of  fastening  the  guard  over  the 


Figure  I-ll. — Testing  thickness  or  gage  of  saw  and  evenness 

of  surface. 


saw  teeth  is  to  rivet  a  piece  of  web  strapping 
about  ttvice  the  length  of  the  satv  to  one  end 
of  the  guard  and  wind  this  spirally  around 


Figure  — Timber  sawing  acces.sories  :  1,  (J-pound  Pacific 

coast  bucking  wedge ;  2.  (J-pound  Pacific  coast  fallin.g 
wedge;  o,  4-pound  light-duty  saw  wedge;  4,  2%-pound 
light-duty  saw  wedge ;  5,  crosscut  saw  handle ;  0,  saw¬ 
setting  block ;  7,  raker  ga,ge  :  8.  cutting  tooth  set.  spicier 
gage;  0,  swaging  hammer.  The  last  four  items  comprise 
the  saw-filing  outfit.) 
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both  saw  and  "uard,  tyin^  it  at  the  o})})osite 
end  of  the  saw;  or,  if  the  hose  is  not  to  he 
a^ain  used  as  a  saw  ^uard.  an  ordinary  piece 
of  baling  wire  or  heavy  string  will  snflice. 

Saw  Guard,  Rubber  Type.  (Index  No.  INISF- 
ICl.) 

The  rubber  saw  guard  is  a  coinniercially 
manufactured  ])roduct  intended  for  use  where 
a  thoroughly  dependahle  type  of  saw  guard 
is  required  (fig.  1-14,  2).  It  is  made  of 
moldeil  tread-stock  rubber  approximately  2  by 
%  inches  in  cross  section  with  a  slit  V/j  by 
inches  in  cross  section  to  receive  the  saw  teeth. 
A  long  strip  of  latex-covered  canvas  tape  is 
fastened  to  one  end  of  the  saw  guard  for  wind- 


Ax  Sheath,  Double-bit,  Young’s  Pattern. 

(MSF-314-2.) 

The  same  construction  as  the  western  pat¬ 
tern  ax  sheath,  but  designed  to  fit  a  Young's 
])attern  ax  (fig.  1-15,  C). 

Ax  Sheath,  Cruiser  Pattern.  (Index  No. 
MSF-314-3.) 

Constructed  the  same  as  the  western  ])attern 
ax  sheath,  but  designed  to  fit  the  cruiser  pat¬ 
tern  ax  (fig.  1-15,  4). 

Ax  Sheath,  Single-bit,  Boy’s  Pattern.  (In¬ 
dex  No.  MSF-314-4.) 

Constructed  materially  the  same  as  the  west¬ 
ern  pattern  ax  sheath,  but  designed  to  fit  the 

21/4-pound  boy’s  pat¬ 
tern  single-bit  ax  (fig. 
1-15,3). 

Belt  Ax  Sheath.  ( In¬ 
dex  No.  ]MSF- 
314-5.) 


FiuuuK  1-14.  Saw  .miard.s  ;  1,  fire-hose  saw  ^luard  : 

ing  around  both  guard  and  saw  when  the  guard 
is  in  use.  This  ])articular  type  of  stiw  guard 
is  available  to  Forest  Service  units  upon  requi¬ 
sition  to  the  Siqiply  Depot,  or  it  may  be  pro¬ 
cured  upon  the  specification  drafted. 

Peavy.  (Index  No.  MSF-2G2). 

The  specification  provides  for  a  lightweiglu 
jieavy  with  a  wooden  stock  a})[)roximately  4 
feet  in  length  suitable  for 


rul>brr  type  saw  guard. 

and  provhled  with  a 
the  belt  (fig.  1-15,  2 


The  belt  ax  sheath 
is  constructed  mate¬ 
rially  the  same  as  the 
western  ])  a  1 1  e  r  n  ax 
ax  s  h  e  a  t  h,  but  de¬ 
signed  to  fit  the  stand- 
artl  li/|^-})ound  belt  ax. 
belt  loo})  for  fastening  to 


Brush  Knife  Sheath.  (Index  No.  MSF-321.) 

This  is  a  first-class,  lightweight,  harness- 
leather  sheath  designed  and  constructed  to  carry 
the  standard  brush  knife  (index  No.  MSF-218). 
The  sheatli  is  provided  with  loo])s  so  that  it  may 
be  woi'ii  upon  the  belt.  (See  figure  1-2.  2.) 


use  in  fire-line  construction 
work.  This  tool  is  particu¬ 
larly  suited  to  mop-up 
work,  for  rolling  over  burn¬ 
ing  logs,  stum  p  s,  a  n  d 
chunks,  so  that  the  fire  may 
be  ])ut  out  from  the  under 
side  of  them. 

Ax  Sheath,  Double-bit, 

Western  Pattern.  (In¬ 
dex  No  MSF-314-1.) 

The  western  pattern  ax 
sheath  (fig.  1-15,  5)  is  con¬ 
structed  of  first-grade  harness  leather,  rivetetl 
throughout.  It  is  jirovided  with  a  japanned 
harness  ring  securely  fastened  in  one  end  by 
which  the  ax  may  be  carried  on  a  saddle  or 
elsewhere  requiring  a  ring  attachment.  Filler 
strips  of  a])proximately  one-eighth  inch  thick¬ 
ness  are  riveted  around  the  edges  of  the  sheath 
so  that  the  bits  cannot  come  in  contact  with  the 
rivets  or  cut  through  the  sheath. 


],  (/.  Staiulai'd  I’ulaski  tool  shoatli  ;  1.  b,  non.standani  I’ldaski 


Pulaski  Tool  Sheath.  (Index  No.  MSF-319.) 

This  is  a  sheath  designed  to  fit  the  Pulaski 
tool,  providing  a  leather  cover  for  both  the  ax- 
bit  and  the  grub-hoe  parts  of  the  tool  (tig. 
1-15,  1).  It  is  constructed  of  first-grade  light¬ 
weight  harness  leather  and  is  made  up  in  two 
])arts,  the  ax-l)it  part  and  the  grub-hoe  iiart 
being  fastened  together  when  in  use  with  a 
harness-leather  strap  and  buckle. 


Ficikk  1-1.5. — Sheath.'!: 
tool  .sheath,  a  simple 
a,  hoy's  ax  sheath  ;  4, 
pattern  ax  shetifh. 
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Electric  Headlights.  (Eefer  to  sec.  D,  Light¬ 
ing  equipment.) 

Handles,  Double-bit  Ax.^  (Index  No.  MSF- 
172.) 

A  separate  drawing  has  been  made  and  spec¬ 
ification  prepared  covering  double-bit  ax 
handles.  The  specification  requires  a  handle 
materially  the  same  as  Federal  Specification 
No.  NN-H-91,  except  for  dimensions.  The 
handle  provided  by  this  s])ecification  is  slight¬ 
ly  larger  than  the  dimension  requirements  in¬ 
dicated  ill  the  Federal  specification.  It  is  the 
standard  size  ax  handle  used  by  most  ax  manu¬ 
facturers  today.  Since  many  of  these  han¬ 
dles  are  used  in  such  tools  as  brush  hooks, 
Brown  tool,  and  Pulaski  tool,  where  they  are 
subjected  to  heavier  usage  than  just  ordinary 
chopping,  it  has  been  found  desirable  to  spec¬ 
ify  the  slightly  larger  size  handle.  Also,  the 
handle  provided  insures  a  better  fit  in  the  eye 
of  the  axes.  Brown  tool,  Pulaski  tool,  etc., 
adopted  as  standard  by  the  Forest  Service. 
BP  grade  has  been  adopted  as  the  standard  for 
Forest  Service  use. 

Tool  Handles,  Long  Type,  Hickory.^  Index 
No.  MSF-173-1-S.) 

This  grou])  of  handles  includes  the  sledge¬ 
hammer  handle,  single-bit  ax  handle,  adz 
handle,  and  railroad  pick  or  mattock  handle. 
Federal  Specification  No.  NN-H-91,  as 
amended,  and  the  following  classes,  have  been 
adopted  as  standard  for  Forest  Service  nse. 
(See  index  No.  MSF-172  for  standard  double 
bit  ax  handles.)  For  sledge-hammer  handles, 
single-bit  ax  handles,  and  railroad-pick  or  mat¬ 
tock  handles,  BR  grade  shall  be  the  standard. 
For  adz  handles,  for  use  with  adz-eye  hazel 
hoe,  All  grade  shall  be  the  standard. 

Tool  Handles,  Short  Type,  Hickory.^  (In¬ 
dex  No.  MSF-173-2-S.) 

Handles  within  this  class  are  for  use  with 
hammers,  hatchets,  hand  axes,  and  similar 
small  tools.  The  specification  and  handle 
classes  adopted  as  standard  for  use  by  the  For¬ 
est  Service  are  as  follows:  Federal  Specifica¬ 
tion  No.  NN-H-96,  as  amended,  and  the  grade 
shall  be  SBR. 

Tool  Handles,  Ash.^  (Index  No.  MSF- 
171-S.) 

Handles  in  this  class  are  for  use  with  forks, 
hoes,  rakes,  shovels,  and  all  tools  of  a  similar 
nature.  The  specification  and  grades  adopted 
as  standard  for  the  Forest  Service  are  as  fol¬ 
lows:  Federal  Specification  No.  NN-H-81,  and 
any  amendments  which  may  be  added  thereto, 
and  the  grade  shall  be  X  in  all  cases,  except 
where  an  extremely  light  handle  is  provided  in 
a  tool  intended  for  heavy  work,  in  which  case 

1  f^pecial  notice. — Handles  of  all  kinds  should  be  packaged  in 
open-sided,  wood  crates.  This  should  be  a  standard  re(iuire- 
ment  as  handles  packaged  in  tight  paper  cartons  will  sweat 
and  mold  when  stored  for  any  length  of  time. 


it  may  be  grade  XX.  Combination  rake  and 
cutting-tool  handles.  McLeod-tool  handles,  and 
shovel  handles  shall  be  grade  X.  Long  fire- 
rake  handles,  fire-swatter  handles,  and  similar 
long  tool  handles  of  a  small  diameter  may  be 
grade  XX. 

Fire-Tool  Outfits. 

There  are  many  sizes  and  kinds  of  fire-sup¬ 
pression  tool  outfits  used  which  are  made  up 
of  many  ditferent  types  and  combinations  of 
tools  and  equipment.  To  list  them  one  and  all 
is  quite  impracticable  as  well  as  unnecessary. 
However,  for  the  information  and  benefit  of 
those  who  may  wish  to  gain  some  knowledge 
of  fire-tool  outfits  and  of  what  they  comprise,  a 
few  of  the  more  widely  used  outfits  are  de¬ 
scribed. 


Fireman  or  Smoke-Chaser  Outfit. 

The  one-man  fireman  or  smoke-chaser  outfit 
used  quite  extensively  throughout  the  north¬ 
western  Regions  consists  of  the  following  items. 
These  are,  of  course,  modified  to  a  certain  ex¬ 
tent,  as  hereinafter  ex])lained,  to  meet  local 
conditions  and  depending  upon  the  kind  of 
transportation  available : 


1  Canvas-liiiecl  pack  board 
and  bag. 

1  Smoke-chaser  map  case 
containing  1  box 
pocket  compass,  1 
map  ( usually  of 
ranger  district),  and 
pencil  a  n  d  report 
forms. 

1  Pulaski  tool  and  sheath. 

1  Shovel.  No.  0  or  de¬ 
tachable  handle,  long- 
handle,  round-i)oint. 


1  Electric  headlight  with 
extra  bnlb  and  bat¬ 
teries. 

1  File,  8-inch,  flat  mill 
bastard. 

1  Canteen  (size  accord¬ 
ing  to  local  need). 

1  Water  bag,  2-gallon. 

1  Individual  first  -  aid 
packet. 

1  One-day  emergency  ra¬ 
tion  {.some  localities 
two  rations). 


Some  of  the  substitutions  made  to  accommo¬ 
date  local  requirements  or  transportation  facil¬ 
ities  are : 


1.  Clack  pack  board  with  light  cargo  canvas  or  a 
knapsack  for  the  canvas-lined  pack  hoard. 

2.  Ax  and  hazel  hoe  for  Pulaski  tool. 

3.  Miners’  carbide  lamp  wutli  extra  can  of  carbide 
or  palouser  with  extra  candles,  for  the  electric  head¬ 
light  with  extra  bulh  and  batteries. 

4.  Ax  stone  for  file. 

5.  Water  hag  for  canteen. 

6.  Folding  canvas  bucket  for  water  bag.  The  extra 
bag  or  bucket  is  sometimes  left  out  entirely  in  locali¬ 
ties  where  water  is  scarce  as  its  main  purpose  is  for 
carrying  water  to  drown  fire. 

7.  A  hand  pump  and  man  pack  water  bag  or  rub¬ 
ber-insert  water  bag  are  sometimes  included  as 
standard  items. 

8.  A  4)4-foot  crosscut  saw  with  handle  and  hard¬ 
wood  wedge  are  .sometimes  included  as  standard 
items. 


The  average  standard  fireman’s  pack  weighs 
from  20  to  30  pounds,  depending  upon  extra 
items  carried  and  whether  one  or  two  rations 
are  included. 

Crosscut  Saw  Carrier.  (Index  No.  308.) 

This  item  is  a  wooden  case  constructed  to 
carry  12  crosscut  saws.  The  case,  or  box,  is 
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Figurk  I-IO. — Olio-  to  fifteen-mail,  baoU-paok  outfit,  packs  1  to  5  opened  up. 


made  of  %-iiicli  material  and  opens  np  from 
one  end.  Each  saw  is  contained  separately  in 
a  small  partitioned  space  within  the  case.  The 
length  and  size  of  the  box  can,  of  course,  be 
varied  to  acctimmodate  various  lengths  and 
patterns  of  saws.  It  can  be  constructed  by 
anyone  having  a  little  carpentering  ability  if 
provided  with  the  specification  and  required 
material.  The  only  hardware  required  aside 
from  nails  and  box  strapping  is  a  pair  of  strap 
hinges  and  hasp  and  staple. 

One-  to  Fifteen-Man  Back-pack  Outfit. 

Kegion  1  uses  a  combination  1-  to  15-man 
back-i)ack  tool  outfit  which  is  made  np  of  three 
identical  1-  to  5-nian  outfits  (fig.  1-16).  It  is 
designed  especially  to  equip  flying-squadron 
and  other  specially  trained  and  organized 
crews  and  is  particularly  adaptable  in  localities 
where  transportation  is  mainly  by  foot.  The 
outfit  is  especially  arranged  for  outfitting  any 
number  of  men  from  1  to  15  so  as  to  insure 
both  adequacy  and  balance  of  tools,  regardless 
of  crew  size,  np  to  that  number.  Three  out¬ 
fits  make  nj)  a  very  effective  5()-nian,  back-pack 
crew  tool  unit. 

The  outfit  contains  a  sufficient  number  of 
lights  to  ])ermit  niglit  travel  and  work.  It  also 


includes  a  sufficient  number  of  one-man  ra¬ 
tions  to  subsist  the  crew  for  about  a  day  ami  a 
half. 

Each  pack  is  cargoed  in  lightweight  canvas 
and  strapped  to  a  Cdack  ])ackboard.  The  packs 
average  about  19  pounds  apiece  including  pack 
board. 

The  contents  of  one  of  the  one-  to  five-man 
units  included  in  an  outfit  are  listed  below.  In 
some  localities  extra  tools,  such  as  shovels  and 
Pnlaskis,  are  kept  with  each  15-nian  outfit 
ready  for  last-minnte  substitution  for  the  saws 
in  ])acks  8  and  13  if  it  is  felt  one  saw  will  be 
sufficient  for  the  crew  to  be  sent  out. 

Contexts  of  One-  to  Five-]\[ax  Oftfit 


Pari- 

1  Compass  ami  map. 

1  liag,  water,  U-Kalloii. 

G  Batteries  No.  !)5(). 

1  File.  8-iiieli. 

1  Headlight. 

Pari- 

1  Ax.  doiihle-bit  8C- 
pouiul. 

1  Bag,  .o-gallon,  man-pack. 

1  Canteen.  l-(piart. 

1  Frame,  pack.  Clack. 


Ao.  J 

1  Franu‘,  pack.  Clack. 

1  Back  cover. 

1  nation,  l-day. 

1  Shoved,  ladies’. 

1  Tool,  Pidaski. 

.Vo. 

1  I’aedc  cover. 

1  First-aid  pac  kage. 

1  Pump,  hand,  with  hose 
1  Ration,  l-day. 
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FiGUiiB  1-17. — li-1,  25-iiiao  outfit  packed  for  transporting. 


Pack 

1  Frame,  pack,  Clack. 

1  Pack  cover. 

1  Ration,  l-day. 

1  >Saw,  cro.sscnt,  S^^-foot. 

Pack 

tl  Batteries  No.  950. 

1  Bucket,  tin,  Guiuart. 

5  Cups,  miners’,  tin. 

1  File.  8-incli. 

1  Headlight. 

1  Frame,  pack.  Clack. 

Pack 

1  Cover,  pack. 

1  Frame,  pack.  Clack. 

2  Rations,  1-day. 


No.  3 

2  Saw  handles. 

1  Shovel,  ladies’. 

1  Wedge,  falling,  2%- 
pound. 

No.  Jf 

1  Pack  cover. 

2  Rations,  1-day. 

5  Spoons,  dessert. 

1  Stone,  Ax. 

1  Tool,  Pulaski. 


No.  5 

1  Shovel,  ladies’. 
1  Tool,  Pula.ski. 


Twenty-Five-Man  Outfit,  R-1  Type. 

Region  1  uses  the  folloiving  25-man  outfit 
(tig.  1-17)  as  standard  for  fire-control  work 
tlironghoiit  the  Region.  The  outfit  is  designed 
to  facilitate  transporting  either  by  truck  or  by 
pack  animal.  Each  package  or  box  contained 
is  so  arranged  that  it  can  be  made  into  a  side 
])ack  for  a  pack  animal  just  as  it  comes  from 
the  central  wareliouse  or  fire-tool  cache,  with¬ 
out  further  rearranging  being  necessary. 

The  outfit  includes  a  sufficient  number  of 
tools,  mess  equijunent,  and  bedding  to  com- 
])letely  serve  a  30-man  crew,  including  the 
cam])  and  kitchen  force.  It  is  called  a  25-man 
outfit  for  the  reason  that  it  is  intended  to  equip 
25  men  for  actual  fire-line  work  in  addition  to 
the  camp  and  kitchen  force  mentioned. 


1  25-man,  Nenfed  Mess  Out  ft.  A])proximate 
weight  112  pounds. 

Index  No.  MSF-247-6-S.  (Refer  to  sec.  E  for 
contents.) 

1  Auxiliary  Mess -Equipment  Box.  Approxi¬ 
mate  Aveight  60  pounds. 

(Refer  to  sec.  E,  Camp  equipment.) 


1  Torch  and,  Miscellaneous  Tool  Box.  Ap¬ 
proximate  weight  140  pounds. 


2  Bags,  water,  o-gallon, 
man  pack. 

2  Canteens,  2-quart. 

1  Grinder,  carborundum, 
hand  power. 

12  Headlights,  electric. 

1  Kit,  medicine,  R-1 
standard. 

1  Pliers. 


4  Pumps,  hand,  with 
hose. 

1  Torch,  liquid  gas. 

1  Board,  Clack  pack. 

1  Scale,  spring,  50-pouud 
(not  required  with 
new  type  torch). 

1  Wrench,  adjustable. 


1  Tool  Box.  Approxin 

9  Axes,  3  1  •>  -  p  o  u  n  d  , 
douhle-l>it. 

IG  Tools,  Pulaski. 

1  Tool  Pachage  No.  1. 
117  jiounds. 

2  Axes,  3k>-pnund,  dou- 
hle-hit. 

4  Hammers,  4-pound. 

1  Tool  Pachage  No.  2. 
70  pounds. 

2  Bags,  water,  .5-gallou, 

man  pack. 

4  Sacks,  pack. 

1  Crosscut  saw  pachage. 
25  pounds. 

4  Saws,  crosscut  5T4-  ( 


ate  Aveight  140  pounds, 

1  Kit.  timekeeper’s  or 
camp-hoss. 

Approximate  Aveight 


1  Peavy. 

IG  Shovels,  ladies’. 

Approximate  Aveight 

1  Gage,  raker. 

1  Hammer,  swedging. 

Approximate  Aveight 

ir  G-foot  length. 


Fir,i:-C()XTK()L  KQUIP.MKNT  HAXl)r>()()K 


I  11 


o  BuiuUex,  Kapol'  Sleeping/  Iha/s.  Approxi¬ 
mate  weight  7.-)  pouiuls  (each). 

Each  l)uiullc  contains  (!  kapok  hags. 

1  Store  and  Fhj  Pael-agc.  .Vpproximate 
weight  100  pounds. 

1  Kiinnn'l  camp  stove.  ]  Oven  size  hake  or  drip 

1  Tent  tly.  14  i)y  1(5  feet.  itan. 

1  Ilalf-oven  size*  hake  or 
drip  pan. 

Supplemental  25-Man  Outfit,  R-1  Type. 

Where  more  tlitin  2a  men  are  to  Ite  employed 
in  any  one  crew  or  cami).  Region  1  uses  what 
is  called  a  supplemental  ^o-nian  outfit  (fig. 
1-18),  which  sui)})lements  their  standard  25- 
mtin  outfit  with  sufficient  tools  and  etiuipment 
to  com])letely  outfit  a  55-  to  G0-m:in  crew,  in¬ 
cluding  camp  and  kitchen  force,  in  the  same 
mtinner  its  described  under  the  25-man  outfit. 
The  sui)plemeut:d  25-man  outfit  consists  of  the 


following  packages  or  bundles  including  the 
items  listed.  Like  the  25-man  outfit  this  outfit 
is  j)acked  and  ready  for  immediate  transi)orta- 
tion  either  by  truck  or  by  iiack  animal. 

V  V  i. 

7  Sa pplemenfal  Mern  Oa.tf.f.  Approximate 

weight  8G  [)ounds. 

Kefer  to  index  No.  247-7-S  for  list  of  contents. 

1  Sap/deine/ital  Torch  lio.r.  .Vpproximate 

weight  13G  pounds. 

1  d'orch,  licpiid  gas. 

1  Wrench,  adjnstalde. 

1  IScale,  spring,  .■)()-i)ound 
(not  recpiired  with 
new  type  torch). 

/  Sa pplemental  Too!  ITuTage.  A]tproximate 
weight  140  jiounds. 

2  Axes,  donlil('-hit  .‘I'L,-  10  Tools.  I’nlaski. 

pound.  12  Shovc'ls,  ladic's’. 


2  Sacks,  pack. 

4  IlaniiiK'rs,  striking,  4- 
l)onnd. 


5?  MAN 

(ii/rr  I T 


2?  '  .'n;  r-fftcH  ipiN 


5«i.  142  LIPS. 


L’.'  iiiaii  oiiilii  packtMi  tor  traii.'<i)ortin.cr. 


I'naiiK  I  ts.  It  1  siipploiiicntal 
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Figuke  1  19.  -T\veiit.v-tlve-man  hack-pack  uiiii  packed  for 

slii])meiit. 


/  C i‘OH.'>cut  Saw  Bundle.  Approxini.ite  wei^lit 
25  pounds. 

4  Crosscut  saws,  oV-;  to  0  foot  leiifjtli. 

4  B  undies  Ka.polx  Sleeplnj  Bags.  Approxi¬ 
mate  weight  75  pounds. 

Each  bundle  contains  six  slecpin.a:  ba.sis,  except 
one,  which  has  seven. 


Pacliuge  No.  2 
6  Pulaskis. 

Package  No.  J 

6  Pnlaskis. 

Package  No, 

7  Shovels. 

Package  No.  5 
7  Shovels. 

Package  No,  0 
2  Saws,  5V2-foot,  cros.scnt. 

Package  No.  7' 

a  Ilaiulles,  crosscut  saw.  2  Ilaiiimers,  4-pound. 

4  Wedges.  2 14 -pound. 

Package  No.  S 

1  Kit,  first-aid.  2  Rags,  water,  5-gallon, 

2  Bags,  water,  AVo-gallon,  man-pack. 

with  hose  connection. 

Package  No.  U 

16  Candles,  stonebridge.  2  Headlights,  electric. 

4  Lanterns,  stonebridge.  12  Batteries,  tlashlight. 

Twenty-Five-Man  Outfit,  R-4  Type. 

Region  4  uses  a  25-man  outfit  quite  similar 
to  that  used  by  Region  1  except  that  the  pack¬ 
aging  arrangement  is  somewhat  difierent.  The 
entire  outfit  is  put  up  in  two  separate  units. 
Unit  1  (fig.  1-19),  or  the  first  to  go  to  the  fire, 
is  called  a  25-man  back-pack  outfit  and  unit  2 
(fig.  1-20),  or  the  second  half  of  the  outfit,  is 
called  an  additional  or  follow-np  outfit.  The 
])urpose  of  this  arrangement  is  to  place  in  the 
first  unit  the  tools  which  will  be  needed  by 
the  men  immediately  upon  arriv’al  at  the  fire. 
'Fhe  second  unit  includes  camp  equi]nnent  and 
the  balance  of  the  tools  not  taken  to  the  fire 
by  the  creAV.  You  Avill  note  that  in  this  outfit 
Region  4  includes  25  emergency  rations  in  the 
back-pack  unit.  This  is  intended  to  take  care 
of  the  crew  until  such  time  as  the  rest  of  the 
outfit  can  be  transported  to  the  fire  and  camp 
established. 

Exit  1 


Twenty-Five-Man  Airplane-Delivery  Outfit, 
R-1  Type. 

Region  1  uses  a  standard  type  of  25-man, 
airplane-delivery  fire-tool  outfit.  The  tools  are 
packed  in  nine  different  packages  in  such  a 
manner  that  they  can  be  dropped  from  an 
airplane  at  the  point  of  deliv’ery  Avith  little 
or  no  damage  resulting.  For  further  details 
regarding  the  method  of  ]Aackaging  employed, 
refer  to  part  3  of  the  handbook.  The  standnrd 
aerial-delivery  outfit  is  made  up  of  the  folloAv- 
ing  tools : 

Package  No.  1 


3  Axes,  double-bit  Sq.- 
p  o  11  n  d  w  /  h  o  s  e 
sheaths. 

2  Bumps,  hand,  with  ac¬ 
cessories. 


6  Files,  lO-iiich,  wrapped 
individually, 

2  Files,  7-iiich,  crosscut 
saAv,  wrapped  indi¬ 
vidually. 


2.')-Maa  oatfit,  hack-pack 


10  Baby  shovels. 

2  Axes,  double-bit,  ZkU- 
pouud. 

12  Pulaski  tools. 

1  Saw,  crosscut,  OVt'-  or 

6%  -foot,  falling 
type. 

6  Files,  10-iuch,  flat  mill 
liastard. 

2  AVhetstones,  round. 

1 II  a  m  m  e  r,  2i/.-pouud 
(or  4-pouud). 

2  Wedges,  falling,  li/^ 
pound. 

15  Electric  light  h  e  a  d 
lamps  a  n  d  extra 
batt(‘ries. 

5  Water  bags,  2i^-gal- 
loii. 

2  Water  bags,  5-gallou 
man  pack. 


2  Kettles. 

4  First-aid  kits,  small. 

25  Knapsacks  or  pack 
frames. 

1  Hand  p  u  m  p  av  i  t  h 
back-pack  can  or 
bag. 

1  Pint  k  e  r  0  s  e  ii  e  for 
saws. 

1  Timekeeper’s  ki  t  and 
forms. 

1  Pair  saw  h  a  u  d  1  e  s. 
crosscut. 

1  Can  for  oiling  saws 
(filled ) . 

12  Fuses  for  burning  out. 

25  Hand  towels  a  ii  d  5 
cakes  soap. 

1  Marker,  4-yard. 

25  Emergeiic.v  rations. 


CT  cn 
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FiGiitE  1  120. — Twenty-five-mau  follow-up  unit  packed  for 

sliipment. 


Unit  2 


Additional  or  folloiv-iii) 
licriod  or  project  fire-'i. 
fit  c. 

Baby  shovels. 

Axes,  doul)le-l)it,  3i/k- 

1)01111(1. 

2  Saws,  crosscut,  BY)-  or 
(i'Xi-foot. 

1  Saw-tiling  outfit,  with 

swedgiiig  liaiiiiiier. 

6  Fih'S,  10-iiicli. 

]  Tool  grinder. 

2  Haiiiiiiers,  2Ve-l>  i'  " 

( or  d-pouiid  ) . 

4  Wedges,  falling.  Im¬ 

pound. 

5  Water  bag.s,  2y2-gal- 

lon. 

5  Waterbuckets,  canvas. 
1  Outfit,  25-iiian,  nested 
mess. 

1  Canvas  fly,  10  by  12 
feet. 


c(/nipiiic>it  needed  for  extra 
each  2d  men  ai ready  on  the 

1  First-aid  kit,  large. 

1  Kiinmel  stove,  with  2 
drip  pans  for  oven. 

2  Hand  p  u  m  p  s  with 
back-p:ick  bags  or 
cans. 

2  Eanterns,  gas,  with  10 
inantles,  2  genera¬ 
tors,  pair  pliers  and 
small  funnel. 

1  Quart  kerosene. 

5  Gallons  gasoline. 

2  Fair  crosscut-saw  han¬ 
dles. 

2  Cans  for  oiling  saws. 

1  Commissary  box  with 
padlock  and  keys. 

;.j  Fu.sees. 
b  Washbasins. 

()  Grady  wedges. 


Supplemental  25-Man  Outfit,  R-4  Type. 

Like  Region  1,  Region  4  URiiiitaiiis  a  stand¬ 
ard  sii[)pleiiiental  25-niau  outfit  which  is  used 
to  siippleiueut  their  regular  25-uiau  tool  outfit 
to  eipiip  a  50-  to  GO-uiau  crew  (fig.  1-21).  The 
following  items  are  those  which  are  included 
within  the  Iv-4  siptpleniental  25-man  outfit: 


10  Shovels,  haby. 

0  Ax(>s,  double-bit,  ''A/U- 
pound. 

10  Pulaski  tools. 

25  Beds,  kapok. 


25  Plates,  tin. 
25  Cups,  tin. 
25  Forks. 

25  Kniv('S. 

25  Spoons. 


Ten-Man  Outfit. 

The  following  list  of  contents  of  a  standard 
and  a  back-pack,  10-man  outfit  (fig.  1-22)  is 
offered  as  information  to  handbook  readers. 
This  ])articular  outfit  is  used  in  certain  locali¬ 
ties  throughout  the  northwestern  Regions. 
With  certain  nuKlifications  it  should  ])rove 
adaptable  to  a  good  many  localities. 


standard 

set-up 


Back¬ 
pack 
.set-up  1 


Baby  shovels _ 

Axes,  double-bit,  3'ii-pound _ 

Pulaski  tools _ _ _ 

Saw,  crosscut,  5f  ^  or  6,'  Hoot  falling  pattern _ 

Files,  10-inch,  flat  mill  bastard _ 

Ax  stone,  round _ 

Hammer,  2j2-Pound  (or  4-pound) _ 

Wedges,  %-pound  falling _ 

Lanterns,  Stonebridge,  and  24  candles  or  electric 

headlights _ 

Water  bags,  2}  2-?SL\\on,  or  canteens _ 

Water  bag,  S  gallon  man  pack _ 

Waterbuckets,  canvas _ 

Cook  outfit,  nested,  with  4  dish  towels  and  5  hand 

towels _  -  _ 

First-aid  kit _ 

Knapsack  or  pack  frame _ 

Bags,  cotton,  lunch _ 

Hand  pump  with  pack  cans  or  bags _ 

Kerosene  for  saw  (quart) _ 

Fuses  for  burning  out  (dozen) _ 

Timekeeper’s  kit  and  forms _ 

Saw  handles,  crosscut  (pair) _ 

Can  for  oiling  saw’s,  flat  type  (pint) _ 

Gas  lanterns  (12  mantles,  1  generator,  pliers,  extra).. 

Gasoline  for  lanterns  (gallon) _ 

Kapok  beds  to  be  centrally  stored  and  sent  with 

men,  or  food  supplies _ _ _ 

Lunch  bags,  cellophane _ 

Wedges,  ax,  Grady  (dozen) _ 

First-aid  kits,  small _ _ _ 

Time  slips _ 

Cook  outfits,  1-man,  2  dish  towels,  5  hand  towels, 

and  5  soaps,  guest  size _ 

Rations,  emergency,  1-day.  How  many  needed 
will  depend  on  how  soon  pack  horses  can  bring 

in  provisions _ 

Kettles,  nested,  or  1  kettle  and  1  coffee  pot _ 


f. 

3 
/ 

1 

6 

1 

1 

2 

4 

5 
1 
3 

1 

1 

2 

12 

1 

1 

u; 

1  ' 
1 

iv, 

2 
■) 


12 

30 

1 


I 

1 


.) 

•T 


1 


10 


•2 

*12 


‘20 

*2 


>  Items  marked  with  an  asterisk  (*)  are  extra  equipment,  and  will  be 
omitted  unless  clearly  needed. 

Back-pack  set-up  will  be  cargoed  or  boxed  and  marked  in  such  manner 
as  to  be  quickly  segregated  from  standard  outfit. 


Twenty-Five-Man  Outfit,  R-6  Type. 

Region  G  uses  the  following  25-man  outfit 
(fig.  1-23)  as  standard  for  shijiment  from  cen¬ 
tral  warehouses  for  fire-supppression  work: 


53334“— .39 - .j 
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FlfjURE  1-21. — R-4,  50-nian  outfit  fomprised  of  a  2.">-iiian  outfit,  units  f  and  2,  and 

the  25-iuan  suppleiuental  outfit. 


Beds  (unless  Otherwise  Specified) 

27>  Bed  rolls,  made  up  of  4  single  tvool 
lilankets  and  1  canvas  cover,  or 
25  Kapok  beds. 

Fifty-Man  Outfit,  R-6  Type. 

In  addition  to  the  standard  25- 
nian  outfit  which  is  maintained  at 
central  warehouses  for  dispatch- 
ino-  to  fire,  Region  6  also  main¬ 
tains  a  standard  50-man  outfit 
(fig.  1-24).  The  standard  50-man 
outfit  consists  of  the  following 
tools  and  equipment : 

Mess  Equipment  'Eo.  1 

2  Boilers,  .50-inan,  or 
2  25-nian  mess  outfits,  and 
2  25-man  mess  boxes. 

One  Box  “Tools  Miseclluneous”  No.  2 

()  Water  buckets,  canvas. 

4  Canteens,  or  1-gallon. 

24  Files,  lO-incb. 

12  Files,  8-iiich. 

2  Rasps,  wood,  12-  or  14-incli. 

12  Bags,  water,  2-gallon. 

1  Padlock,  ordinary. 
l(i  Stones,  ax.  carborundum. 

1  Kit,  first-aid. 

6  Headlights  with  batteries. 

2  Outfits,  saw-filing. 


Mess  ((luipment  No. 


Stoves  No.  3  (Unless  Otherwise  Specified) 


1  2.5-11^11  mess  outfit,  Index  247-6-S. 

S'torc.v  No.  2  (unless  Otberwis^e  Specified) 

1  Kimmel  stove  and  1  Set  campfire  irons, 
pipes. 


Tools,  Miscellaneous''  No.  3 


/  Box 

0  Bags,  water,  2-gallon. 

3  Water  buckets,  can¬ 

vas. 

2  Canteens,  or  1-gal¬ 

lon. 

1  Case,  carrying  for 
timekeeping  forms. 
12  Files,  10-inch. 

6  Files,  8-inch. 

1  Outfit,  saw-filing. 

1  Padlock,  ordinary. 

4  Knapsacks. 

1  Outfit,  cobbler's. 

8  Stones,  ax,  carborun¬ 
dum. 

3  Sledges,  8-  or  4-ponnd. 


G  Handle.s,  .saw,  cross¬ 
cut. 

1  Kit,  first-aid. 

2  Rasps,  wood. 

3  Headlights,  electric. 

1  Torch. 

2  Pumps,  spray. 

2  Cans,  back-pack. 

4  Lanterns,  with  oil. 

1  Grinder,  carborundum, 
with  oil. 

1  Lantern,  Coleman, 

mantles. 

12  Hazel  hoes,  handled. 

2  Saws,  falling. 

1  Saw,  crosscut. 


2  Kimmel  stoves  with  1  Set  campfire  irons, 
pipe. 


())ic  Box  Saw  Toots 

12  Wedges,  saw,  5-  or  6- 
poinid,  or 

12  IVedges,  2^2  -  P  o  n  n  d 
(east  side)  atid 

4  Pairs  springb(»ard 
irons. 

24  Bolts,  %  by  3  inches 
with  nut. 

2  Combination  wrench 
and  brace  with  %- 
inch  bit.s. 

2  Torches. 

4  Cans,  back-pack. 

4  Pumps,  .spray. 

8  Lanterns  and  oil. 

2  Grinders. 

12  Handles,  saw. 


No.  -J  (  West  Side) 

2  Lanterns,  Coleman 
with  mantles. 

1  Outfit,  cobblers. 

24  Hoes,  hazel,  handled. 

24  Axes,  double-bit,  hung. 

8  Sledges,  8-  or  4-pound. 

24  Shovels,  long-handle, 
round-point. 

2  Saws,  crosscut,  —  feet 

(according  to  requi¬ 
sition). 

4  Saw,s,  falling,  —  feet 
(according  to  requi¬ 
sition). 

1  Timekeeper’s  outfit, 
roll  or  hox,  50-man. 

8  Sacks,  pack. 


Tentage 


2  Tents,  10  by  12  feet.  2  Flies,  14  by  16  feet. 


1  Box  “tools,  fallers’’  (for  westside 
forests)  : 

2  Pair  irons,  springboard. 

12  Bolts,  %-inch,  and  nuts. 

1  Combination  wrench  and  brace. 
6  Wedges,  saw,  5-  or  6-pound,  or 
6  Wedges,  saw,  2qi-pounds  (for 
eastside  forests ) . 

12  Axes,  double-bit  handled. 

12  Shovels,  long  handled,  round-pointed. 

Tentage 

1  Fly  for  10  by  12  tent  (14  by  16). 

1  Tent,  10  by  12. 
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Beds  (Unless  Otherwise  Specified) 

no  r>('(l  rolls,  nitule  np  of  oU  Bags,  kapok. 

4  single,  wool  blan¬ 
kets  and  1  canvas 
cover,  or 

Ten-Man  Outfit  R-2  Type. 

Region  2  and  other  regions  having'  similar 
fire  conditions  use  the  following  10-man  outfit 
for  small  crew  and  ranch  fire-tool  cache  pur¬ 


poses  (fig.  1-25).  The  outfit  illustrated  is 
cached  in  one  of  the  standard-type  metal  fire- 
cache  boxes,  index  No.  01-2.  The  outfit  con¬ 
sists  of  the  following  tools; 


S  Long-handled  shovels. 

3  Donhle-hit  axes. 

Pnla.ski  tools  (2  mat¬ 
tocks  perniitt(Hl  as 
snhstitntesl . 

1  one-man  saw  (1  two- 

man  saw  permissi¬ 
ble). 

2  10-inch  files. 

3  1-quart  canteens. 

1  First-aid  packet. 


2  1-gallon  canteens  12 
2t4-»allon  water  bags 
permissible) . 

1  5-gallon  water  bag. 

1  Canvas  waterbneket. 

1  Oil  lantern. 

1  Gallon  of  coal  oil  in  can. 
1  Time  book  with  pencil. 
Burlap  or  gunny  sacks 
for  packing. 


Five-Man  Tool  Cache,  R-2  Type. 

The  following  five-man  tool  outfit  is  used 
by  Region  2  and  other  localities  having  simi¬ 
lar  fire  conditions.  This  outfit  is  particularly 
adaptable  for  use  in  connection  with  ranch  tool 
caches  and  tool  caches  located  in  out-of-the- 
way  locations  where  a  small  number  of  tools 
is  likely  to  be  needed  for  fire-suppression  work  : 


4  Long-handh'd  shovels, 
i  Doui)le-bitt  ax. 

1  Saw  (either  one-  or 
two-man) . 

1  File,  t2-inch. 

1  Mattock  or  Pulaski  tool. 

2  1-quart  canteens. 

2  2)4-8'allon  water  ))agsor 


2  1-gallon  canteens. 

1  Canvas  waterbneket. 

1  Oil  lantern. 

1  Gallon  coal  oi!  in  can. 
1  First-aid  packet. 

1  Time  book  and  pencil. 
Burlap  or  gunny  sack. 


Two  o-gallon,  back-pack  pump  outfits  complete  are 
considered  standard  (‘quipment  at  rangers’  lu>ad(pmr- 
ters  and  all  forest  head<p;arters'  caches. 

Tvventy-Foui'-Man  Tool  Cache,  Eastern  Re¬ 
gion  Type. 

Figure  I-2C  illustrates  one  type  of  tool  cache 
used  in  certain  localities  within  the  eastern 
Regions.  There  is  no  list  provided  herewith, 
since  most  of  the  items  are  clearly  discernible 
in  the  illustration.  The  cache  box  illustrated 
is  the  box  described  under  index  No.  Gl-0. 


PiGUKE  1-20,  'I'woiir.v-l'our-iiaui  tool  caohe,  eastern  Kegioii  t.viie. 
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BACK  PACKING  EQUIPMENT 


SECTION  J 


BACK  PACKING 

Clack  Pack  Board.  (Index  Xo.  .MiSF-55.) 

A  skeleton  pack  board  or  frame 

of  sidlicient  strength  to  stand  heavy  nse  in 
l)ackino-  fire  e(iiiipment  (fio-.  J-1).  Designed 
and  const  1‘iicted  so  that  load  may  be  Inmg  high 


l''iGUi!K  .1-1.- — Clack  pack  board. 


or  low  according  to  individual  recpiirements. 
Usually  the  load  is  wrapped  in  light  canvas. 
(See  index  Xo.  85-S.)  Board  is  made  of  clear, 
straight-grained  hickory,  joined  with  copper 
rivets;  carrying  and  lash  strajis  of  webbing. 
Length  of  board,  2'2  inches;  width,  10  inches, 
exce])t  bottom  cross  member  which  is  16  inches. 
Forest  Service  units  may  obtain  these  boards 
from  Region  1,  where  they  are  manufactured 
at  a  cost  of  approximately  75  cents  each. 

Canvas  for  Back  Pack  Cargoing.  (Index  X’^o. 
85— S.) 

Suitable  material  for  cargoing  articles  to  be 
carried  on  jiack  boards  may  be  purchased 
under  Federal  siiecification  Xo.  CCC-D-761, 
B-1.  type  1,  either  class  A,  gray,  or  class  B, 
dyed  and  linished.  The  width  and  weight 
should  be  s])ecified.  Eight-ounce  duck  is  suit- 


EQUIPMENT 

able,  but  a  lighter  or  heavier  ])roduct  may  be 
used.  The  width  should  be  not  less  than  :')6 
inclu's. 

Knapsack  (Packsack).  (Index  Xh).  .MSF- 
214.) 

iSIade  of  X'o.  10  duck,  colored  olive  di-ab  and 
waterjiroofed,  or  natnral-linished  gray  dnck 
as  may  be  required  (fig.  J-2).  Size  G'A  by  II 
by  17  inches  high,  with  flaj)  BO/o  inches  long 


Figuke  J-2. — Knapsack. 


and  16  inches  wide.  Has  inside  })ocket  8  by  12 
inches  and  inside  tie  straps  at  top.  Shoulder 
straps  are  of  2i/4-inch  webbing  and  both  shoul¬ 
der  straps  and  hap  straps  are  secured  at  outer 
ends  with  buckles.  The  specification  provides 
that  a  2-inch  reinforced  slit  in  the  center  of  the 
bottom  may  be  required,  with  an  inside  flai) 
for  covering  the  slit  when  it  is  not  in  use. 
This  is  to  permit  use  of  the  standard  knapsack 
Avith  the  rubber-insert  Avater  bag  (index  Xo. 
MSF-33),  thus  obA’iating  the  necessity  for  a 
special  knapsack  for  this  purpose. 

Canvas  Lined  Pack  Board.  (Index  Xo.  56.) 

A  collapsible  ])ack  board  designed  for  heavy 
})acking  Avhere  the  clack  pack  board  is  not 
suitable.  The  frame  consists  of  four  pieces  of 
light  Avood — tAvo  side  members  and  uj)per  and 
loAA'er  cross  members.  The  side  members  are 
beveled  and  grooved  at  both  ends  to  })ermit 
lateral  expansion  of  one-half  inch  Avhen  the 
cross  members  are  fitted  and  draAvn  toward 
each  other  by  means  of  a  threaded  rod.  The 
canvas  lining  is  also  divided  and  laced  through 
grommets  at  the  back  to  ])rovide  for  further 
lateral  adjustment.  Carrying  sti-a])s  are  of 
suitable  Avebbing.  Six  hooks  are  ju’ovided  for 
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lashino-  on  tlie  pack  or  for  attaching’  a  pack- 
hoard  bag  (index  Xo.  56-1).  Over-all  dimen¬ 
sions  26  by  14  inches.  Length  of  canvas  lining 
25  inches.  Weight  approximately  3  to  4 
])onnds. 

Fi  gnre  J-3  shows  the  unassembled  parts  of 
the  pack  board,  including  the  canvas  lining; 
ends  of  lining  not  shown. 


Fitiuui:;  .1-0. — ('anviis-lint*(l  pai'k  board. 


Pack-Board  Bag.  (Index  Xo.  56-1.) 

Designed  for  use  with  canvas-lined  pack 
board  (index  Xo.  56)  when  necessary  to  pack 
a  number  of  small  articles  (fig.  J-4).  Made 
of  10-onnce  olive-drab  duck.  Length  20  inches, 
width  13  inches,  depth  at  top  9  inches,  depth  at 
bottom  6  inches,  inside  dimensions.  Has  15- 
inch  inside  pocket,  and  flap  ISy^  by  16i/-> 
inches.  Grommets  are  provided  on  each  side 
to  fit  over  lash  hooks  on  pack  board. 


Fiuri’.E  .1  4. — I'aek-board  bag. 
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TORCHES  AND  BACKFIRING  EQUIPMENT 


Torch,  Liquid  Gas.  (Index  No.  MSF-35i).) 

The  liquid  <>as  or  liquefying'  petroleum  oas 
torch  is  designed  for  use  in  backfiriuo-  and  uiop- 
u])  work  ill  comiectioii  with  tire  control  and  is 
also  an  ideal  piece  of  equijimeut  for  brush 
burning  (h^.  K-1).  It  consists  of  a  cylindri¬ 
cal  steel  container  I.  C.  C.  standard  tested 
tank  aj)])roxiniately  7^4  inches  in  diameter  by 
25^  inches  in  hei<»:ht,  dimensions  inchidino:  the 
control  valve  at  the  top.  The  burner  ecpiip- 
ment  which  accompanies  the  container  to  make 
up  the  torch  consists  of  a  48-inch  length  of 
acetylene  hose  with  a  control  valve  conveniently 
located  in  the  center  for  use  by  the  o])erator. 
The  burner  consists  of  a  piece  of  heavy  brass 
tubing  approximately  five-eio-liths  of  an  inch 
in  diameter  by  2  feet  in  length  to  which  is  at¬ 
tached  a  cop])er-hronze  burner  head  approxi¬ 
mately  2  inches  in  diameter  by  6  inches  in 
length.  The  a]iproximate  weight  of  the  entire 
torch  assembly  without  gas  is  32  ]iounds.  The 
capacity  of  each  individual  tank  varies  to  some 
extent  but  the  usual  average  is  about  10  pounds 
of  liquid  petroleum  gas  which  makes  a  gross 
load  of  from  40  to  42  pounds  including  the 
hack-pack  board.  The  particular  ty]ie  of  pack 
hoard  best  adapted  to  use  with  the  torch  is  the 
Clack  pack  board  (index  No.  MSF-55).  The 
torch  is  fastened  to  the  board  by  two  pieces 
of  lightweight  thin  steel  strap  and  bolts 
equipped  with  wing  nuts. 

Each  torch  tank  is  equii)ped  with  a  safety 
plug  which  is  so  constructed  that  it  will  blow 
out  at  a  given  pressure,  thus  eliminating  any 
danger  from  the  tank  itself  blowing  up  when 
overloaded  or  overheated.  The  top-valve  as¬ 
sembly  on  the  tank  is  protected  by  three  up¬ 
right  pieces  of  iron  rod  welded  in  place  around 
the  valve  and  to  which  a  round  iron  ring  is 
welded  at  the  top  as  illustrated.  The  new  style 
torch  provided  by  the  designated  specification 
differs  from  the  old  style  torch  which  has  been 
used  until  recently  in  that  it  is  no  longer  neces¬ 
sary  to  weigh  the  container  and  determine  the 
amount  of  gas  used  to  refill  the  container  by 
weight.  The  weighing  method  has  been  elimi¬ 
nated  l)y  the  inclusion  in  the  valve  assembly 
of  a  small  needle  valve  which  is  called  a  10- 
percent  valve.  This  10-percent  valve  has  a 
small,  brass  tube  which  i)rojects  downward 
from  the  to])  of  the  container  directly  into  the 
tank  for  10  percent  of  the  interior  length  of 
the  tank  itself.  IVhen  refilling  this  snvdW  valve 
is  opened  u])  and  the  refilling  o])eration  allowed 
to  ])rogress  until  liquid  begins  to  come  there¬ 
from.  This  then  denotes  that  the  tank  is 


filled  to  caj)acity  with  a  reserve  air  space  of  10 
percent  and  the  filling  valve  may  then  be 
closed. 

In  order  to  obtain  best  results  from  this  par¬ 
ticular  ty|)e  of  torch,  liquified  petroleum  gas 
which  meets  the  reciuirements  set  forth  in  speci¬ 
fication  No.  ]\ISF-150-S  should  be  used.  AVith 
this  type  of  gas  and  the  ty])e  of  burner  used 
it  is  unnecessary  to  ])reheat  the  burner  to  ignit(‘ 
it,  and  it  will  not  overheat  or  blow  u]). 


Fuiritr.  K— 1. — Li(iuefied  petroleum  ga«  torch  with  extra  nipple 
for  refilling  through  regular  burner  hose. 


The  following  sets  forth  the  instructions 
which  should  be  followed  when  refilling  torches 
of  this  type : 

(1)  Supply  cylinder  niu.st  be  abovi'  torch  cylinder 
before  commencing  to  refill. 

(2)  Connect  pig-tail  or  burner  hose  from  supply 
cylinder  to  torch  tank,  open  valves  on  each  cyliiKku-. 

(3)  Then  open  the  small  10-percent  valve  on  top 
cylinder  just  enough  to  allow  vapor  to  escape. 

(4)  Allow  liquid  to  How  into  torch  cylinder  as  soon 
as  vapor  appears  from  the  small  lU-peretuit  valve. 
When  liquid  appears,  cease  filling  by  closing  the  two 
main  valves  on  both  tanks  and  the  10-percent  valve. 

(5)  When  filling,  always  stand  torch  cylinder 
straight  up — never  lay  on  its  side. 

Cavtion. — After  closing  of  valves  on  both  cylinders, 
including  the  10-percent  valve,  be  caivful  to  disconnect 
the  pig-tail  or  burner  liose  on  account  of  gas  remaining 
therein.  Do  not  fill  small  cylinder  near  any  flame  or 
fire.  Do  not  allow  any  matches  to  be  ignited  nearby. 

Each  tank  or  cylinder  contains  a  standard 
I.  C.  C.  insjtection  plate  on  which  a])])ears  the 
oToss  weitrht  of  the  container,  the  cajtacitv,  iind 
instructions  tor  general  use. 
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Liquid  Gas.  (Index  Xo.  MSF-150-S.) 

Liquified  petroleum  «as  suitable  for  use  in 
torches  (index  No.  MSF-359)  must  provide 
adequate  vaporization  at  low  temperatures, 
have  a  high  heating  value  aud  a  reasonably 
low  vapor  pressure,  and  be  of  such  composition 
that  its  combustion  and  flame  characteristics 
will  not  be  altered  as  the  cylinder  becomes  de- 
])leted.  It  must  also  be  free  from  corrosive 
compounds,  free  sulphur  or  water,  and  should 
contain  an  odorant  so  that  leaks  in  the  con¬ 
tainer  or  connections  will  be  quickly  detected. 
There  are  various  commercial  gases  available 


Figuke  K  2. — -Flame  tbiower  ready  for  use. 


Avliicli  possess  all  of  the  required  characteristics 
for  satisfactory  operation  of  the  liquid-gas 
torches. 

The  following  specification  will  secure  a  suit¬ 
able  gas  for  the  purpose  and  has  been  adopted 
as  standard  for  the  Forest  Service: 


Specification 


The  composition  of  the  gas  in  volume  per¬ 
centage  shall  be  as  follows: 


Ethane _ maxinnnn 2.  5 

Propane _ ininimnm 95.  5 


Iso-butane _ maximum _ 2.  0 

Vapor  pressure  shall  not  exceed  150  pounds 
])er  square  inch  at  a  temperature  of  75°  F.  or 
300  pounds  per  square  inch  at  130°. 

Heating  value  shall  be  approximately  2,550 
British  thermal  units  per  cubic  foot. 

The  gas  shall  be  free  from  corrosive  com- 
]iounds,  free  sulphur,  or  water,  and  shall  con¬ 
tain  an  efficient  kind  of  odorant  such  as  is  usu¬ 
ally  associated  with  artificial  gas,  iu  an  amount 
not  exceeding  0.05  percent  of  the  fuel,  to  facili¬ 
tate  detection  of  leaks. 


^yhen  released  at  60°  F.,  the  expansion  of 
the  liquid  shall  be  approximately  as  follows: 

Cubic  feet  of  gas  per  pound 

of  Ihiuid -  8.  5 

Cubic  feet  of  gas  per  gal¬ 
lon  of  liquid - 36.  0’ 

Flame  Thrower.  (Index  Xo.  MSF-138.) 

The  flame  thrower  is  an  attachment  for  the 
standard  Forest  Service  back-pack  pump  (fig. 
Iv-2).  The  nozzle  is  removed  from  the  pump 
aud  the  flame  thrower  is  attached  by  means  of 
the  nozzle  thread.  The  flame  thrower  is  fur¬ 
nished  with  I4'iii6h  pipe  thread  to  fit  the  stand¬ 
ard  hand-pump  nozzle  adapter.  The  internal 
design  is  such  that  a  high  turbulence  is  pro¬ 
duced  on  the  pressure  stroke  of  pump  causing 
a  highly  aerated  stream  to  be  ejected  across  a 
lighted' Avicking.  The  aerated  stream  carries 
the  flame  to  the  objective  and  ignites  such  oil 
as  reaches  the  ground  unburned.  The  check 
ATiBe  in  the  nozzle  body  cuts  off  the  oil  at 
ap])roximately  5  pounds  pressure. 

Saw  oil,  Ihesel  oil,  or  kerosene  should  be 
used.  Never  use  gasoline  or  similar  explo¬ 
sive  fuels.  Make  certain  that  the  tank  cap  is 
tight,  also  the  pump  packing  and  attachments. 
The  on^y  hazard  existing  in  the  use  of  this 
deAUce  is  accidental  spilling  of  oil  on  the  cloth¬ 
ing  of  the  oiierator.  Xo  })erson  Avith  oil  on  his 
clothing  should  use  a  flame  throAver  or 
approach  an  open  fire. 

The  jiroper  position  for  the  ignition  taper  or 
Avick  is  approximately  1^/5  inches  beyond  the 
nozzle.  Saturate  the  Avick  and  light  it.  There¬ 
after,  hold  the  Avick  beloAv  the  nozzle  so  that 
a  feAv  drops  of  oil  Avill  reach  it  on  each  stroke 
of  the  pump.  If  there  is  a  strong  Avind  bloAv- 
ing,  it  might  be  necessary  to  hold  the  Avick 
against  the  Avind  so  that  the  flame  Avill  cross 
the  nozzle  of  the  flame  throAver. 

The  flame  throAver  is  designed  to  produce  a 
large  volume  of  fire  and  heat  for  burning  out 
islands  left  along  a  control  line,  defoliating 
standing  fuel,  igniting  green,  piled  brush  ancl 
other  fuel  on  rights-of-Avay,  and  backfiring 
under  adverse  conditions.  The  quantity  of  fuel 
used  is  directly  proportional  to  the  amount  of 
firing  requirecl  for  a  particular  job. 

The  flame  throAver  is  not  a  substitute  for 
the  liquid-gas  or  similar  type  blast  torches. 
It  is  intended  for  an  entirely  different  class  of 
Avork.  No  preheating  is  necessary  and  no 
burner  or  mixing  chambei’  is  required.  It  op¬ 
erates  cold  at  all  times  and  it  is  this  distinctive 
feature  Avhich  makes  of  it  a  safe  firing  device. 

Blast  type  torches  are  unsuited  to  defoliat¬ 
ing  green  fuels  and  similar  jobs  Avhich  can 
readily  be  accomplished  Avith  a  flame  throAver 
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due  to  its  oil-saturating  |)riueii)le  together 
■with  a  iiiucli  <rrealer  flaiue  ])i’()ject iou  and  heat 
volume  raii^e. 

Fusee  Backfiring  Torches.  (Index  No.  ]\rSF- 
3G0.) 

Fusee  backfiring  torches  ])rove  a  very  effec¬ 
tive  tool  for  setting  backfires  and  burning  out 
control  lines  under  certain  conditions  and 
within  certain  limitations.  They  are  excep¬ 
tionally  well  ada])ted  to  use  with  back-pack 
outfits  and  other  similar  lightweight,  fire-tool 
outfits  used  by  smoke  chasers,  flying  scpiadrons, 
etc.,  where  transportation  is  a  problem.  Fusees 
are  easily  stored  and  can  he  ke])t  from  year  to 
year  without  loss  or  deterioration. 

The  specification  ])rovides  for  two  sizes  of 
fusees,  as  may  be  recpiired,  the  10-minute  size 
and  20-minute  size.  These  fusees  burn  at  their 
maximum  heat  for  minimum  periods  of  10  and 
20  minutes  res])ectively.  They  are  equip})ed 
with  a  tin  ferrule  which  may  be  used  either  as  a 
handle  or  into  which  may  be  inserted  a  slender 
branch,  sa])ling,  or  other  stick  to  serve  as  a 
longer  handle.  They  are  self-igniting  and  will 
burn  under  any  sort  of  weather  conditions.  In 
fact,  they  will  not  go  out  when  submerged  in 
water.  They  contain  such  materials  and  are  so 
constructed  that  they  are  entirely  safe  in  every 
respect  in  storage,  handling,  or  transporting. 

The  fusees  are  required  to  be  constructed 
within  a  maximum  diameter  of  inches  and 
a  maximum  over-all  length  of  25  inches.  The 
10-minute  size  would,  of  course,  be  much  small¬ 
er  than  these  maximum  dimensions.  They 
come  packed  twenty-fonr  10-minute  size  to  the 
box  and  twelve  20-minute  size  to  the  box. 

Each  torch  or  fusee  has  instructions  for  ig¬ 
niting  and  handling  printed  upon  the  side 
thereof. 

Fire-Starting  Bomb.  (Index  No.  60.) 

This  item  is  an  efficient  type  of  fire-starting 
bomb  for  use  in  connection  with  burning  out 
of  control  lines  or  backfiring  where  the  fuels 
are  such  that  it  is  difficult  to  reach  them  with  a 
torch  or  other  type  of  fire-starting  implement. 
They  are  particularly  useful  in  heavy  brush 
types  which  are  more  or  less  impenetrable  by 
a  man  unless  some  cutting  is  done.  In  such 
cover  or  fuel  type,  the  fire-starting  bomb  can 
be  ignited  and  thrown  into  the  area  or  fuel 
body  to  be  burned  (fig.  K-3). 


The  bombs  are  available  in  various  sizes  ac¬ 
cording  to  need  and  are  constructed  of  a  sort 
of  Pyrolin  or  zylonitelike  substance  which  is 
sha})ed  in  the  form  of  a  cylinder  and  contains 
a  certain  amount  of  cotton  waste  thoroughly 
saturated  with  fuel  oil.  The  most  desirable 
size  of  bomb  to  use  is  one  which  a])proximates 
from  lyo  to  2  inches  in  diameter  and  from  8 
to  12  inches  in  height.  This  size,  when  fully 
loaded  with  waste  and  fuel  oil,  weighs  less  than 
a  pound,  so  that  a  considerable  number  of 
bombs  can  be  trans})orted  by  one  man  in  a 
kna])sack  or  on.  a  pack  board. 

Each  l)omb  is  oil})roof  throughout  the  bot¬ 
tom  and  sides  and  the  toj)  is  tightly  corked 


Figuke  K-3. — Fire-startinj^  bombs  of  various  sizes. 


with  an  ordinary  type  of  cork.  To  use  the 
bomb  the  cork  is  simply  pulled  out  of  the  top, 
the  cotton  waste  ignited  and  the  bomb  thrown 
to  the  location  where  the  fire  is  to  be  set.  The 
bombs  are  entirely  safe  to  handle  as  well  as  to 
store  or  transi)ort  even  when  filled  with  fuel 
oil.  The  })roper  way  to  pixqfare  the  bomb  for 
use  is  to  purchase  the  outer  shells  filled  only 
with  the  waste  and  cork  and  then  fill  them  with 
fuel  oil  as  required. 

A  bomb  of  the  size  described  is  capable  of 
producing  an  extremely  hot  flame  from  2  to  4 
feet  in  height  and  will  burn  for  about  15  or 
20  minutes  without  material  let-u]).  The  shell 
or  bomb  case  is,  of  course,  inflammable  and 
burns  u})  so  that  the  entire  amount  of  waste  and 
fuel  oil  is  ex])osed  to  ignition  and  flame  shortly 
after  throwing  the  lighted  bomb. 
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HAND  PUMP  EQUIPMENT 


Back-pack  Water  Can.  (Index  Xo.  MSF-TD.) 

The  standard  bacdv-pack  water  can  is  con¬ 
structed  of  <ralvanized  iron,  the  front  and  back 
hein^  26  ^a^e  and  the  side  plates  and  bottoms 
bein^  24  ira.ac  (fia.  L-1).  The  bottom  of  the 


The  can  is  constructed  to  the  form-fittina 
design  which  has  been  worked  out  after  con¬ 
siderable  study  and  tests  with  various  designs 
of  back-])acking  equipment.  While  at  first 
glance  it  appears  to  be  rather  awkward  and 


Figlke  I.-l. — 15ack-i)ack  water  can,  coinijlete  with  hand  pumii 
and  wire-insert  hnse. 


can  is  reinforced  throughout  for  durability. 
The  c;i])acity  is  approximately  5  gallons.  Ex¬ 
tra  heavy  web  shoulder  straps  are  used,  and 
also  a  chest  strap  of  the  same  material  is  pro¬ 
vided.  An  automatic  check  valve  is  provided 
in  both  the  can  outlet  and  top  cap.  These 
valves  are  both  watertight  and  oiltight.  The 
to])  check  valve  opens  automatically  when  the 
lower  or  outlet  valve  is  opened.  The  outlet 
valve  is  automatically  opened  when  the  hose 
nipple  is  screwed  into  the  outlet  flange.  These 
features  ])ermit  the  can  to  be  loaded  and  trans- 
[)orted  in  any  convenient  manner  without  the 
need  of  additional  plugs,  etc.,  to  prevent  leak- 
age. 

The  hose  nip))le  ])rovided  with  the  can  is 
designed  to  be  used  with  either  %-  or  i/o-inch 
hose,  whichever  may  be  desired.  Bronze 
spring  clips  are  ])rovided  on  the  top  of  the  can 
in  order  that  the  standard  hand  puni])  may  be 
carried  therein.  If  a  handle  is  desired  by 
which  to  carry  the  back-j^ack  can,  a  piece  of 
suitable  leather  or  web  stra])  with  ordinary 
harness  sna])s  on  each  end  makes  a  very  good 
handle  which  may  be  readily  snap})ed  into  the 
.shoulder  stra])  D  rings  fastened  to  the  top  of 
the  can  itself.  The  can  is  thoroughly  water¬ 
proof  and  oil|)roof  throughout  and  therefore  is 
adaptable  to  use  with  either  the  hand  jumip  or 
the  flame  thrower. 


/n^oie  tfo/ye 
/nsic/e  e//sA.  for  tf/o/ofrapm 
j  OiaphrgQ/n 


FuiUiiE  I>-2. —  Workiiin’  parts,  pressuro  cliainl)or,  and  inlet 
strainer  of  the  air-pressure  type  baek-pack  outfit. 


would  not  seem  to  be  comfortable  upon  a  man’s 
back,  most  users  of  the  can  have  found  it  to  be 
entirely  satisfactory. 

Back-Pack  Outfit.  Air-Pressure  Type.  (119- 
X.) 

A  comparatively  recent,  but  a])i)areutly  meri¬ 
torious  development  in  connection  with  back- 
])ack  pump  outfits,  is  a  new  air-])ressure  type 
of  unit.  The  outfit  consists  of  a  back-])ack  can 
in  which  is  installed  an  air-jtressure  chamber 
and  diaphragm-ty])e  pressure  })um])  (fig.  L-2). 
d’he  pmu])  is  worked  by  a  hand  lever  which  is 
conveniently  located  near  the  right  hand  of 
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the  operator  about  breast  high.  The  objection¬ 
able  feature  of  other  types  of  pressure  outfits 
is  done  away  with  by  employing  a  separate 
pressure  chamber.  There  is  little  or  no  dan¬ 
ger  of  the  outfit  being  blown  up  by  compressed 
air.  The  net  water  ca})acity  of  the  present 
outfit  is  slightly  less  than  the  standard  back 
Avater  can,  being  only  about  4  gallons.  The 
weight  of  the  entire  outfit  wdieu  filled  AA’ith 
Avater  and  ready  for  operation  is  approximately 
50  ])ounds.  The  cost  of  the  present  outfit  is 
about  $10  complete. 

Some  of  the  adAuintages  of  this  type  outfit 
oA'er  the  old  style,  hand-pump  outfit  are:  (1)  It 
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is  easier  to  operate.  (2)  It  saA^es  Avater  by 
closer  utilization  due  to  the  fact  that  the  hand 
directing  the  stream  spray  has  nothing  to  do 
but  press  a  small  release  A^ah^e.  Also,  there 
is  no  loss  due  to  siphoning  through  the  pump 
AAdien  the  release  Auih-e  is  closed,  and  there  is 
positiA^ely  no  leakage.  (3)  The  size  of  stream 
or  spray  ejected  can  be  regulated  by  the  amount 
of  pressure  applied  through  the  pump. 

While  the  outfit  in  its  present  state  has  some 
undesirable  features,  all  of  these  are  such  that 
they  can  A-ery  easily  be  OA^ercome  through  mod¬ 
ification  or  construction  designing,  after  AYhich 
it  is  belieA"ed  this  type  of  outfit  Avill  AA’arrant 
consideration  right  along  AAuth  the  old  style 
hand-pump  outfit. 

Outfits  such  as  the  one  described  are  manu¬ 
factured  by  the  H.  B.  Hudson  ISIanufacturing 
Co.  and  P.  B.  Smith  Co.  For  further  detailed 
information  AAuth  regard  to  the  outfit,  or  re¬ 
garding  further  deA’elopments,  refer  to  the 
regional  forester,  ISIihvaukee,  Wis. 


Hand  Pump,  Back-Pack  Type.  (Index  No. 
MSF-2T7.) 

The  standard  back-pack  hand  pump  is  Avhat 
is  commonly  called  “the  single-action,  trom¬ 
bone-type  pump.”  It  is  a  positiA^e  displace¬ 
ment  pump  Avith  the  piston  acting  alternately 
for  suction  and  discharge.  The  pump  is  prac¬ 
tically  identical  AAuth  the  more  or  less  familiar 
Armstrong,  Indian,  and  Forester  pumps.  The 
pump  is  of  about  8  cubic  inches  capacity  and 
is  made  of  brass  throughout,  AAuth  AA’ooden  hand 
gri]).  It  is  so  constructed  that  it  may  be  used 
AAuth  either  AAuiter  or  oils  AAuthout  excessiA^e  leak¬ 
age.  A  Auiriety  of  three  types  of  nozzles  is  pro- 

Auded  for  use  AA’ith  the 
])ump.  It  is  equipped 
at  the  rear  end  Avith 
8  9  /o  //  A  special  combination 

hose  nijAple  adaptable 
for  use  AA'ith  either  %- 
or  %-inch  hose. 

The  s  i  n  g  1  e-action 
pump  AA'as  selected  as 
standard  after  a  series 
of  tests  in  AAdiich  all 
makes  and  models  of 
pumps  AA’ere  compared 
for  stream  projection, 
ease  of  operation,  accu¬ 
racy  of  stream  direc¬ 
tion,  and  general  serA^- 
iceability.  It  Avas  found 
that  AAdiere  conserA^a- 
tion  of  AAxater  aauis  of 
prime  importance  that 
the  single-action  type  of 
]uunp  proA’ided  for  in 
the  specification  is  the 
most  desirable  type  for 
use  in  fire-control  AAmrk. 
The  folloAving  list  of  parts  to  the  pump, 
AA’hich  is  cross  referenced  to  figure  L-3,  can 
1)6  used  to  order  spare  parts  for  the  standard 
hand  pump : 

1  Washer,  leather,  nozzle,  for  parts  19  and  20. 

2  Adapter,  nozzle,  for  parts  19  and  20. 

2a  Plunger  tube  complete  with  handle. 

R  AVasher,  plunger  cushion,  leather. 

4  Packing  gland  nut. 

5  Packing,  plunger. 

0  AA'^asher,  packing  seat. 

7  Spring,  plunger. 

8  AVa.sher,  plunger  spring  retaining. 

9  AA^asher,  guide  for  plunger  check-valve  stem  for 

part  10. 

10  A'alve,  check,  plunger,  complete. 

11  Seat,  plunger  check  valve. 

12  Cjdinder,  pump. 

13  AA^asher  seat,  brass,  for  part  13a. 

13a  AA^asher,  leather,  seal  for  part  16. 

14  Retainer,  cylinder  check  valve  for  part  l.l. 

15  Ball,  cylinder  check  valve. 

16  Adapter  nut  and  valve  body  for  %-  and  %-inch  hose. 

17  Pump  complete  Avith  No.  io  nozzle. 

18  Nozzle,  combination,  three  sprays,  one  straight 

stream. 

19  Nozzle,  two-piece,  straight-stream  and  fan-spray. 

20  Nozzle,  adjustable,  straight-stream  and  fan-spray. 
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Figuue  L— 3.— Back-pack  hand  pump  showing  component  pai'ts  and  three  types  of  nozzles. 
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Back-Pack  Hand-Pump  Nozzle,  Fan-Spray 
Type.  (Iiidox  No.  AfSF-'iTT-l.) 

This  nozzle  is  made  of  brass  and  is  threaded 
to  P'Pc  thread  to  tit  the  threads  n])on 

tlie  outer  end  of  the  hand-])uin])  nozzle  adapter. 
This  nozzle  has  a  smooth-bore  hole 

for  straight-stream  ])rojection;  a  revolving 
cutaway  disk  is  ])rovided  which  can  be  turned 
across  the  direction  of  the  stream,  creatin'!  a 
fan  spray.  (Pefer  to  fio-ure  L-;b  20.) 

Back-Pack  Hand-Pump  Nozzle,  Three-Spray 
Type.  (Index  No.  iMSF-2TT-2.) 

This  is  a  brass  nozzle  ]U’ovided  with  a  re- 
Yolvino-  turret  top  and  is  usable  with  the  back- 
]aick  hand  ])um])  and  does  not  require  the  use 
of  the  nozzle  adapter.  It  is  threaded  with  %- 
inch  21-thread  to  eimajre  directly  with  the 
threads  u])on  the  outer  end  of  the  pump  barrel. 
In  addition  to  the  reo-ular  solid  stream,  the 
nozzle  ])rovides  three  different  spray  streams — 
coarse,  medium,  and  fine.  (liefer  to  fio-.  L-li, 
18.) 

Back-Pack  Hand-Pump  Nozzle,  Twin-Nozzle 
Type.  (Index  No.  :\ISF-277-3.) 

This  ])articular  nozzle  consists  of  a  solid- 
stream  nozzle  and  a  spray-stream  nozzle 
welded  tooether.  Each  separate  nozzle  is 
threaded  to  fit  the  standard  hand-])ump 
adapter.  Unless  otherwise  specified,  this  is 
the  type  of  nozzle  ordinarily  furnished  with 
the  puni]).  (liefer  to  fi^.  L-8,  19.) 

Three-Eighths-Inch  Rubber  Hose  (for  hand 

pump).  (Index  No.  MSF-186-1.) 

This  is  a  %-inch  hose  constructed  of  oil-  and 
■water-resistant  rubber  composition,  wraj)ped 
with  five  ])lies  of  closely  woven,  high-tensile 
strength  fabric,  and  covered  on  the  outside 
with  the  same  grade  of  rubber  material.  The 
exterior  diameter  of  the  hose  is  n/ie  of  an  inch. 
This  ])articular  type  of  hose  is  especially 
adaptable  to  use  with  back-pack  outfits  where 


extremely  light  weight  and  compactness  are 
desired.  'Ihe  hose  may  be  loojHni  into  a  coil 
6  inches  in  diameter  without  danger  of  causing 
collai)se. 

One-Half-Inch  Rubber  Hose  (for  hand 
pump).  (Index  No.  iMSF-18G-2.) 

This  hose  is  constructed  of  oil-  and  water- 
resistant  1‘ubber  stock,  with  a  woven  braid  of 
hawser-twist,  high-tensile  strength  cotton  in¬ 
sert.  The  outside  diameter  of  the  finished  hose 
is  a])])roximately  seven-eighths  of  an  inch. 
This  ty])e  of  hose  is  intended  for  use  where  a 
slightly  heavier  hose  is  needed  than  the  %-inch 
size,  but  where  the  re([uiremeuts  are  such  that 
the  standard  wire-insert  hose  is  not  suited. 

One-Half-Inch  Wire-Insert  Hose  (for  hand 
pump).  (Index  No.  iMSF-18()-3.) 

This  type  of  hose  is  recommended  for  use 
with  the  back-j)ack  pump  outfits  wherever 
practicable.  It  is  exceptionally  ])liable  and 
weighs  very  little  more  than  the 
her  hose.  Its  weight  is  4  ounces  per  linear  foot. 
The  outside  diameter  of  the  finished  hose  is 
a])proxiniately  fifteen-sixteenths  of  an  inch. 
The  hose  is  constructed  of  oil-  and  water- 
resistant  rubber  stock,  having  a  21-gage  spring- 
steel  music-wire  insert,  which  is  covered  by  a 
circular-woven  fabric  jacket.  Both  the  in¬ 
terior  and  the  exterior  of  the  hose  are  thor¬ 
oughly  rubber  covered.  This  ])articular  hose 
is  especially  suited  to  withstand  exce[)tionally 
severe  usage.  It  is  im])ossible  to  kink  this  hose 
under  any  ordinary  service  conditions. 

Gravity  Hose  Intake. 

No  specification  has  been  pre])ared  for  this 
pai’ticuiar  item,  since  it  is  felt  that  where  such 
ecpiipment  is  needed,  a  suitable  intake  for  a 
gravity  hose  may  be  devised  by  using  an  ordi¬ 
nary  suction  hose  strainer,  several  sections  of 
suction  hose,  and  an  ordinary  a'ate  valve  with 
an  ada])ter  to  coiqile  the  intake  hose  into  the 
main  discharge  line. 
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Portable  Power  Pumpers.  (Iiulex  No.  ]\ISF- 

l\)rtal)le  ]K)wer  j)U]ni)ers  may  be  classified 
according  to  type.  At  i)reseiit  there  are  avail¬ 
able  commercial h*  four  distinct  ty])es :  the 
lightweight,  air-cooled  ])um])er;  the  heavier 
type,  air-cooled  })unn)er.  which  has  a  provision 
for  removing  the  engine  in  order  to  reduce 
weijrht  for  ]>ackin^  by  man])ow’er;  tlie  light¬ 
weight,  water-cooled  type ;  and  one  other  water- 
cooled  type  of  slightly  greater  weight  e(piij>i)ed 
with  a  centrifugal  type  pump.  The  three 
units  first  mentioned  use  a  standard  type  of 
rotary  ])nmp. 

Light  weight  and  com])actness  are  essentials 
of  port abi lit V  and  for  coinj^arable  perform¬ 
ances,  the  air-cooled  units  are  much  heavier 
than  the  water-cooled  pum]iers.  The  latter 
type  nsiially  employs  a  high-S})eed  two-cycle 
engine,  the  ])erformance  of  which  has  been 
A'ery  unreliable  until  developments  of  the  past 
few  years  removed  practically  all  of  the  start¬ 
ing  and  carbnretion  difficulties. 

'Fhe  centrifugal-type  ])iim])er  available  is  of 
lai’ge  cajaicity  but  low  pressure ;  a  combina¬ 
tion  which  is  not  suited  to  field  conditions 
which  require  long  lengths  of  hose  and  a  mod¬ 
erate  nozzle  pressure. 

'File  rotary  ])ump  is  far  from  an  ideal  type 
for  field  Avork  Avhere  Avater  must  be  ])umped 
from  streams  Avhich  invariably  have  a  con¬ 
siderable  amount  of  fine  grit  in  suspension  in 
the  Avater.  Excessive  Avear  results  and  the. 
efficiency  of  the  puni])  is  soon  reduced  to  a 
])oint  Avhere  oA'erhaul  becomes  necessary.  The 
ideal  ))ressure  range  for  field  AVork  is  250  to 
300  ])ounds.  Ca])acity  at  that  pressure  should 
be  a])])roximately  15  gallons  per  minute.  Such 
■))erformauce  presents  mechanical  difficulties 
for  a  rotary  pump  since  it  is  imjAracticable  to 
design  a  ]Aum])  of  this  ty]Ae  AA’hich  Avill  giA^e 
such  ]Aerformance  for  a  reasonable  period  Avith- 
out  introducing  a  factor  of  high  construction 
cost. 

Early  type  tAvo-cycle  ])umpers  proved  very 
unreliable  in  service  and  it  Avas  this  character¬ 
istic  Avhich  eventually  brought  about  the  de- 
A'elopmeiit  of  ]>unipers  using  foui’-cycle  air¬ 
cooled  engines.  The  latter,  hoAvever,  are  rather 
heavy  to  be  classed  as  ]>ortable  Avhen  consid¬ 
ered  from  the  standpoint  of  man])OAver  trans- 
])ortation.  Several  models  ])erniit  removal  of 
the  engine  or  othei*  heavy  com))onent  to  re¬ 
duce  Aveight  for  ])ortability,  but  considerable 
bulk  still  remains  to  be  handled.  Rotary  valve 
(leA^elojmient  and  its  introduction  into  tAvo- 


cvcle  motor  construction  together  Avith  im- 
proved  ignition  systems,  have  I'elieved  the  situ¬ 
ation  for  tAvo-cycle  engines  until  now  it  is  pos¬ 
sible  to  secure  the  same  reliable  performance 
from  them  as  has  been  exjiected  heretofore  of 
four-cycle  units.  The  air-cooled  engines  iioav 
regularly  furnished  Avith  portable  jiower 
liiimpers  are  considerably  underpowered  Avhen 
vieAved  from  the  angle  that  the  ])unq)  is  capa¬ 
ble  of  delivering  a  given  amount  of  Avater  at 
a  stated  maximum  ])ressure.  It  is  generally 
recognized  that  Avith  a  jiositive-displacenient 
i-otary  ]mni})  the  delivery  is  in  direct  ratio  to 
the  revolutions  of  the  puni]).  If  the  jmni]) 
could  be  turned  to  a  higher  sjieed  than  iioav  is 
])ossible  Avith  the  air-cooled  units,  the  pressure 
and  cajiacity  Avoiild  sIioav  a  decided  increase; 
all  of  Avhich  Avould  mean  a  greater  range  of 
usefulness  in  field  service. 

A  surA^ey  of  field  needs  indicates  that  there 
is  a  demand  for  pumper  performance  soine- 
Avhat  in  excess  of  that  iioav  generally  obtain¬ 
able  Avith  existing  models.  The  folloAving  re¬ 
quirements  coA’er  in  general  the  features  Avhich 
should  be  incorjKirated  in  any  portable  ])OAver 
pumper  designed  for  forest  lire-siq)})ression 
Avork.  The  essential  mechanical  design  neces¬ 
sary  to  meet  all  requirements  indicated  is  en¬ 
tirely  practicable  Avithin  the  present  state  of 
develojiment  in  ])umper  construction. 

Weight  and  dimensions. — Extreme  compact¬ 
ness  and  a  minimum  of  Aveight  are  necessary 
to  insure  ]>oitability.  The  Aveight  of  a  one- 
piece  unit  should  not  exceed  75  pounds;  a  tAvo- 
piece  unit  should  Aveigh  less  than  100  })ounds, 
Avith  the  lieaA'ier  of  the  tAvo  pieces  Aveighing 
not  to  exceed  60  ])ounds.  The  height  of  an 
assembled  unit  should  be  Avithiu  20  inches  and 
the  complete  unit  should  be  confined  Avithin  a 
basal  area  of  3  square  feet. 

Material. — Corrosion-resistant  material  of 
first  quality  should  be  used  in  the  construc¬ 
tion  of  the  Auirious  parts  of  the  unit  to  the 
extent  necessary  to  insure  against  any  and  all 
mechanical  failures  due  to  this  cause  throu<rh- 
out  the  normal  life  of  the  unit. 

Alinement. — The  unit  should  be  .so  con¬ 
structed  and  assembled  as  to  assure  proper 
alinement  of  all  Avorkiug  pai’ts  throughout  a 
normal  life. 

Drafts  pressure,  and  rohime. — A  i)umper 
should  have  a  suction  draft  of  not  less  than 
11  inches  of  A'acuum  Avhen  neAv  and  7  inches 
after  100  hours  of  o])eration.  When  neAv,  it 
should  also  be  ca])able  of  delivering  60  gallons 
of  Avater  i)er  minute  at  100  i)ounds  })ressure 
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and  20  gallons  per  minute  at  225  pounds. 
These  are  essential  performance  standards  if 
pumpers  are  to  fulfil  service  requirements  to 
the  extent  possible  and  practicable. 

Power  plant. — Pumps  ^Yhich  Avill  meet  the 
water  volume  and  pressure  requirements  speci¬ 
fied  necessarily  require  a  certain  minimum  of 
power  for  efficient  operation.  In  order  to  in¬ 
sure  adequate  power  for  all  occasions  encount¬ 
ered  in  actual  service,  engines  should  develop 
not  less  tlian  7  brake  horsepower  at  normal 
operating  speeds. 

The  ignition  system  of  any  unit  should  be 
self-contained  and,  to  avert  starting  difficulties 
encountered  heretofore,  separate  coils  and 
breaker  points  should  be  provided  for  each 
cylinder  if  the  normal  operating  speed  of  the 
unit  requires  more  than  3,000  make-and-break 
contacts  per  minute.  The  entire  electrical  sys¬ 
tem  should  be  adequately  protected  against 
dust,  oil,  and  moisture. 

Any  unit,  in  order  to  be  of  sufficient  de¬ 
pendability  for  fire-suppression  work,  should 
start  under  any  normal  operating  conditions 
with  not  to  exceed  three  spins  with  the  starter 
rope. 

The  cooling  systems  of  water-cooled  units 
should  be  provided  with  efficient  sediment 
traps,  means  for  returning  cooling  w'ater  to 
main  pump,  and  all  pipes,  valves,  and  fittings 
should  be  of  not  less  than  %-inch  inside  diam¬ 
eter  to  preclude  clogging  too  easily. 

The  development  of  power  pumpers,  espe¬ 
cially  those  of  the  extremely  portable  type,  has 
been  handicapped  because  of  the  rather  re¬ 
stricted  market  for  such  equipment.  Like  many 
other  items  of  forest  fire-suppression  equip¬ 
ment,  the  need  for  pumpers  of  this  type  is  lim¬ 
ited  to  the  requirements  of  a  comparatively 
small  number  of  users.  In  addition  thereto,  the 
average  annual  operating  time  of  pumpers  is 
extremely  low.  Due  to  these  facts,  there  has 
been  a  decided  lack  of  incentive  for  manufac¬ 
turers  to  push  development  of  equipment  of 
this  type;  thus  the  gap  beDveen  the  perform¬ 
ance  characteristics  of  many  of  the  pumpers 
now  on  the  market  and  service  needs.  This 
does  not  represent  too  great  a  handicap,  how¬ 
ever.  The  recent  uptrend  in  the  use  of  power 
pumpers  has  incited  developments  wdiich  make 
it  entirely  practicable  and  well  within  present- 
day  manufacturing  standards  to  produce  the 
type  of  punn:>ers  that  will  fulfill  service  require¬ 
ments.  Developments  in  engines  and  in  cen¬ 
trifugal-type  pumps  point  towuird  the  probabil¬ 
ities  of  a  high-poAvered,  compact,  lightweight 
unit  of  this  type  not  too  far  in  the  future. 

The  standard  specification  for  portable  powder 
]:»umpers  embodies  such  requirements  as  are 
deemed  necessary  to  secure  equipment  of  a  type 
wliich  will  most  effectively  fulfill  service  re¬ 
quirements  and  yet  come  well  within  the  realms 
of  practicability  of  present-day  manufacturing. 


Power- pump  accessoHes. — Refer  to  section 
N,  Power-pump  accessories,  for  all  types  of  fire 
hose,  suction  hose,  tool  kits,  and  pow’er-pump 
accessories  of  any  nature. 

Power  Pumps,  Low-Pressure,  Semiportable. 

(R9-X.) 

A  few  Forest  Service  and  other  protective 
agencies  have  made  very  effective  use  of  the 
Fairbanks-Morse  typhoon  or  similar  type 
pumps  as  a  part  of  their  regular  fire-suppres¬ 
sion  water  eqiupment  along  with  such  rotary 
pumps  as  the  portable  power  pumpers. 

The  most  commonly  used  pump  is  the  Fair¬ 
banks-Morse  self-oiling  typhoon  type,  pressure 
100  i:>ounds,  speed  270  revolutions  per  minute, 
capacity  1,000  gallons  per  hour.  The  main  ad¬ 
vantages  of  this  pump  over  the  higher-pressure, 
higher-speed  equipment  is  that  it  is  simple  in 
operation,  has  long  life,  and  is  durable  and  sub¬ 
stantial.  Another  point  of  particular  value  is 
that  the  cooling  system  is  entirely  separate 
from  the  flow  of  water  and  no  damage  can  be 
done  to  the  equipment  due  to  a  failure  in  the 
water  supply.  This  point  is  very  important 
when  the  pump  is  being  used  to  draw  water 
from  a  driven-’well  point  when  the  supply  of 
water  may  be  limited  or  suddenly  terminated. 
Likewdse,  it  is  j^ossible  to  pump  dirty  Avater 
without  damaging  the  j^ump  materially,  where¬ 
as  with  gear-type  pumps  that  is  impossible. 

When  the  supply  of  water  is  clean  and  un¬ 
limited,  and  durability  and  upkeep  are  not  fac¬ 
tors,  the  portable  power-pumper  type  of  equip¬ 
ment  is  satisfactory.  The  latter  type  is  also 
superior  when  transportation  is  difficult  and 
the  topography  is  rough,  due  to  the  fact  that  it 
requires  four  men  to  carry  the  F airbanks  pump 
or  pumps  of  similar  design. 

When  this  pump  is  mounted  on  skids,  two 
bars  can  be  extended  through  the  frame  extend¬ 
ing  out  on  each  side  for  about  24  inches  to  en¬ 
able  four  men — two  on  each  side — to  transport 
the  pump  in  tandem  fashion.  By  employing 
this  method  the  pump  can  be  carried  up  to  one- 
half  mile  from  the  truck  without  difficulty. 

This  particular  type  of  pump  is  useful  where 
transportation  is  not  a  problem  and  where  a 
large  volume  of  water  is  desired  at  low  pres¬ 
sures.  It  is  also  particularly  adaptable  in 
pumping  from  shallow-driven  or  jetted  wells 
or  elsewhere  where  the  water  contains  grit  and 
dirt. 

Power  Take-off  Pumps,  Fan-belt  Driven. 

During  the  past  few  years  various  designs 
of  pumps  have  been  placed  on  the  market 
which  are  intended  to  be  driven  by  a  V-belt 
and  an  auxiliary  pulley  which  is  driven  by  the 
fan  belt  of  the  motor.  A  sufficient  number  of 
such  units  have  been  placed  in  operation  dur¬ 
ing  the  past  3  years  to  get  an  idea  of  the  prac¬ 
ticability  of  this  type  of  drive. 
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(1)  TJio  capacity  and  ])ressure  ran^e  of  the 
pumps  offered  is  such  that  it  requires  several 
horsepower  to  drive  them  to  maximum  per¬ 
formance.  'While  a  pressure  regulator  is  in¬ 
stalled  in  the  })ump  laxly  to  prevent  overload¬ 
ing,  experience  indicates  that  held  })ersonnel 
will  alter  the  adjustment  of  this  regulator  to 
^et  maximum  performance  out  of  the  unit 
with  the  result  that  the  fan  belt  will  burn  out 
after  only  a  short  ])eriod  of  use.  It  has  been 
necessary  to  carrv  several  extra  belts  with  such 
])nmps.  If  the  j)erformance  is  in  the  pump, 
the  held  will  try  to  o-et  the  maximum. 

(2)  The  fan  and  <ienerator  of  the  motor  it¬ 
self  are  a  load  of  several  horse])ower  at  normal 
operating  speeds.  Addino-  to  this  the  load  of 


the  pump  is  an  unsatisfactory  method  of  ap- 
jdying  ])ower.  The  fan  belt  will  not  satisfac¬ 
torily  handle  the  power  load  required  under 
such  conditions. 

(3)  The  various  chanoes  in  design  under  the 
hood  of  automobiles  Avith  each  neAV  model  make 
it  difficult  to  adapt  such  a  drive  to  all  makes 
of  trucks  and  ])ick-ups.  The  ]Aositioning  of 
the  pulleys  and  speed  ratios  Avhich  must  be  in¬ 
troduced  present  a  ueAV  problem  Avith  each 
year’s  model.  A  minimum  traction  surface  of 
approximately  40°  is  required  for  a  satisfac- 
toi'A'  drive  Avith  V-belts. 

It  is  suggested  that  Avhere  j)umps  of  any 
type  are  re(iuired,  that  they  be  mounted  on  a 
bracket  or  frame  member  under  the  cab  and 
a  suitable  ratio  drive  be  installed  aaIucIi  Avill 
operate  from  a  poAver  take-off  Avhich  can  be 
installed  on  any  truck-tAq)e  transmission  (hg. 
M-1).  The  drive  can  be  ste])])ed  up  from  the 
direct  ratio  })OAver  take-off  througli  a  V-belt 
of  large  enough  ])OAver  ca])acity  that  the  motor 
Avill  operate  the  j)unq)  to  capacity  at  sIoav  motor 
s])eeds.  There  is  no  object  in  S})eeding  the  40- 
80-horse})OAver  motor  of  an  automobile  or  truck 
to  do  a  job  AAdiich  does  not  require  more  than 
5  or  10  horsepoAver.  If  it  is  desirable  to  in- 
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stall  such  ])umps  in  the  manner  suggested  on 
])ick-ups  Avith  a  i/o-ton  rating,  it  Avill  be  neces¬ 
sary  to  require  a  truck-type  transmission  since 
this  is  the  only  tyj)e  Avhich  provides  an  o})ening 
for  a  power  take-otf. 

Tractor  Mounted  Pump.  (.Michigan  Forest 
Fire  Exj)ei’iment  Station.  lioscommon. 
Mich.— X.) 

This  is  a  combination  of  machines  Avorked 
out  at  the  IMichigan  Forest  Fire  Ex})erinient 
Station,  Michigan  Dei)artment  of  Conserva¬ 
tion,  lioscommon,  Mich.  The  undertaking  Avas 
carried  out  coojAcratively  by  the  Cleveland 
Tractor  Co.,  the  Novo  Engine  Co.,  and  the  staff 
of  the  Michigan  Forest  Fire  Exi)eriment  Sta¬ 
tion.  This  combination  could  be  AVorked 
out  Avith  other  types  of  tractors. 

The  perfection  of  the  machine  consisted 
of  adapting  the  Xoa’o  punq)  to  Cletrac 
tractors  of  the  20-horsei)OAver  class.  The 
experiment  station  belieA’es  that  the  ada])- 
t  at  ion  should  be  made  preferably  to  the 
Cletrac  tractors  knoAvn  as  20-C  Fire 
Fighter,  the  Hillside  Special,  Cletrac  E- 
38,  and  Cletrac  AG.  All  of  these  tractors 
employ  the  same  type  of  transmission 
housing  and  Avill  accommodate  Avithout 
any  change  AAdiatever  the  S])ecial  bracket 
Avhich  has  been  ])erfected  for  mounting 
the  pump  in  correct  position  Avith  refer¬ 
ence  to  the  poAA’er  take-off  of  the  tractor. 

A  special  bracket  is  necessary  Avhich 
can  be  furnished  by  either  of  the  cooper¬ 
ating  companies.  This  bracket  bolts  onto 
the  transmission  housing  of  the  tractor 
and  necessitates  raising  the  tractor  seat  a  small 
amount.  The  bracket  itself  is  further  braced 
by  means  of  attachment  to  standard  bolt  holes 
in  the  rear  of  the  tractor  at  that  point  Avhere 
the  draAA'bar  emerges  from  beneath  the  trans¬ 
mission  case. 

The  poAver  take-off  Avas  furnished  by  the 
CleA^eland  Tractor  Co.  as  specified  on  its  Sheet 
Xo.  17719.  The  poAA’er  take-off  sheaA’e  and  the 
pump  sheaA^e  Avere  supplied  by  the  Xoa’o  En¬ 
gine  Co.  Attention  is  called  to  bulletin  Xo. 
170  issued  by  the  Noa^o  Engine  Co. 

Since  the  first  model  of  this  unit  Avas  coin- 
jAleted,  improvements  haA’e  been  made  in  the 
intake  line  and  the  discharge  manifolds  of  the 
pump  itself,  specifications  of  Avhich  may  be 
secured  from  the  iMichigan  Forest  Fire  Experi¬ 
ment  Station.  The  remodeling  of  the  intake 
and  discharge  lines  results  in  a  saving  in 
AA’eight  of  ap])roximately  75  pounds. 

Brief  specifications  of  the  unit  are  as  fol- 
loAA’S  : 

Tr<i(-foi'. — Cleveland  maeliiix's  ns  inentioned  above, 
preferably  model  A(J,  20-C,  or 

Poircr  take-off. — As  speeilicxl  on  Cleveland  Tractor 
Co.  blueprint  sheet  17710. 

I’iniii). — Model  I>W-1!00,  maiiufacturi-d  by  the  Novo 
Knsiine  Co.,  Eansiii^,  ]Mich. 


Eiouuk  M-1.  Fan-belt  driven  t.vue  of  pumi),  installed. 
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units  would  be  difficult.  The  machine  has  been 
backed  to  the  edges  of  streams  Avithout  any  con¬ 
struction  of  roads  Avhateyer  and  performed  ex¬ 
cellently  as  a  pumping  unit.  It  has  gathered  up 
hose  by  means  of  a  trailer  after  AA'ork  Inis  been 
done  under  exceedingly  adi^erse  conditions. 


FiGDitK  AI-3.— Tractor-mounted  pump  and  truck-mounted 
tank,  -wincli,  and  derrick. 

It  is  adaptable  to  pumping  from  aa^cIIs  or 
from  free  supplies.  Furthermore,  it  is  suitable 
for  trailing  booster  outfits  or  AAmter  tanks  on 
trailers  alono-  fire  fronts  and  drafting  Avater 


PiGUiiio  AI-4. — Trailer-mounted  tank,  winch,  and  derrick. 

from  a  tank  to  be  discharged  through  the 
lumip  onto  the  fire.  A  simple  hook-u])  of  an 
intake  iiose  makes  this  possible  (fig.  M-2). 


Til  pc. — Duplex  (loul)le-actins. 

Bore  (iiid  stroke. — 4  by  4  iiielies. 

Intake. — 2  inches. 

Discharge. — 1^4  indies. 

Capacitg  range. — 60  to  100  gallons  per  ininnte. 

Bressnre  range. — Up  to  200  pounds. 

Baek-gcaring  irithin  the  pump. — 5-to-l  ratio. 

Accessories. — Relief  A^ah'e,  coil-mounted  pressure 
gage,  2  pressure  domes. 

Drive.— y -belt  type,  4-  or  6-groove  sheaves.  Driven, 
pitch  diameter,  12.4  inches;  drive,  pitch  diameter, 
1).4  inches ;  belts,  four  or  six  No.  1  section,  No.  1824 
or  No.  2700. 

Weight  of  pump. — 460  pounds  without  lu-acket 
mounting  and  l)efore  converting  manifolds. 


0 pe rating  speed  and  perforniance. — The  per¬ 
formance  of  the  pump  depends  on  the  speed  at 
AAdiich  the  tractor  motor  ig  driyen.  The  maxi¬ 
mum  goA^erned  speed  is  1,200  reAmlutions  per 
minute:  the  corresponding  speed  on  the  poAver 
take-off  is  800  revolutions  per  minute,  and  the 
corresjionding  pump  speed  is  300  revolutions 
])er  minute,  or  70  piston  strokes  per  minute; 
displacement,  60  gallons  per  minute.  Under 
unusual  conditions,  motor  speeds  of  1,400  revo¬ 
lutions  per  minute  are  possible,  Avith  capacities 
ranging  from  60  to  100  gallons  per  minute. 
The  speed  combinations  liaA’e  been  Avorked  out 
to  giA’e  a  yield  of  60  gallons  per  minute  at  nor¬ 
mal  operating  speeds,  Avhich  corresponds  to  the 
aA^erage  capacity  of  Avells  Avhen  correctly  estab¬ 
lished.  Furthermore,  it  balances  nicely  Avith 
the  total  capacity  of  one  main  line  of  li/o-inch 
hose  Avhen  operating  at  high  pressure. 

Results  secured. — This  combination  of  ma¬ 
chines  is  very  flexible.  The  tractor  can  be  used 
in  standard  kinds  of  duty  Avith  no  interference 
AAdiateA^er  from  the  pump.  When  all  ploAving 
Avork  has  been  done,  the  unit  can  be  immedi¬ 
ately  assigned  to  mop-up  Avork  as  a  pumping 
unit.  If  hose  is  carried  on  a  trailer,  the  ma¬ 
chine  can  transport  and  lay  its  oaaui  hose  line 
and  return  to  the  pumping  site  for  further 
duty.  Inasmuch  as  the  tractor  makes  the  pump 
exceedingly  mobile,  it  can  be  taken  into  difficult 
situations  or  into  SAvampy  areas  Avhere  the 
transportation  of  other  types  of  lieaAw-duty 


Figukd  M-2. — The  ti'actor-mouiited  eiimp. 
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The  unit  must  be  considered  as  a  hioh-ca])ac- 
ity  machine  capable  of  heavy  duty  for  louji; 
j)eri()ds.  The  hi^h  ca))acity  must  be  dis¬ 
charged  through  two  main  lines  inasmuch  as 
one  main  line  of  ordinary  hose  cannot  trans¬ 
port  the  delivered  capacity  which  is  developed, 
if  ])ump  is  o})erated  to  its  maximum  ca])acity. 

The  unit  is  admirably  adapted  for  transport¬ 
ing  trailer-mounted  well-sinking  outfits  into 
difficult  situations  and  to  provide  the  })innpini2: 
])ower  for  sinking  the  wells,  as  well  as  drafting 
water  from  them.  Due  to  the  fact  that  the 
difficult  work  of  transporting  equi})ment  is 
taken  care  of  by  the  tractor  with  suitable  trail¬ 
ers,  a  much  smaller  crew  can  l)e  used  than  when 
other  ty})es  of  ])um})ino-  e(iui])meut  are  em- 
])loyed. 

Shallow-Well  Sinking  Equipment.  (Michi¬ 
gan  Forest  Fire  Fx})eriment  Station,  Ivos- 
connnon,  Mich. — X  and  1\9-X.) 

The  iMichigau  Department  of  Conservation 
offers  the  following  information  regarding  the 
jetting  method  f)f  sinking  shallow  wells  for 


Pitn  iiio  M  .1.  Triiilor-motnitcd  pistoii-iyiio  pump  with  four- 

(  yliiulor  enjjine. 

forest  fire-supi)ression  work  and  the  type  of 
e<[uij)nient  ( tigs.  M-3,  M-4)  required  to  do 
the  job.  All  illustrations  courtesy  of  JNlichi- 
gan  Department  of  Conservation. 

Since  1932,  the  Michigan  Department  of  Con¬ 
servation  has  em])loyed  tlie  use  of  shallow  wells 
in  fighting  forest  fire.  A  definite  system  and 
techni({ue  of  well  sinking  has  been  perfected, 
and  the  equipment  necessaiy  to  perform  the 
work  has  been  designed  and  conq)lered.  A 
number  of  units  are  in  the  field  and  are  being 
rigidly  standardized  at  the  present  time. 

Many  areas  throughout  the  United  States 
have  high-water  tables  where  su|)])lies  of  water 
can  be  readied  within  22  feet  of  the  ground 
surface.  Such  areas  ]ierniit  the  use  of  shallow 
veils  and  shallow-well  ]nnn])iug  e([uipmeut 
where  free  water  supplies  are  scarce  or  entirely 
lacking.  Even  in  areas  where  surface  water  is 
comjiaratively  abundant  but  where  long  hose 
lines  are  necessary,  the  task  of  ]nunping  can  be 
made  much  easier  and  the  work  greatly  facili¬ 


tated  by  the  use  of  shallow  wells.  The  wells 
are  so  easy  to  establish  that  the  Michigan  De- 
])artment  of  Conservation  no  longer  Avillingly 
considers  the  operation  of  hose  lines  longer 
than  l.oOO  feet  in  areas  where  Avells  can  be  es¬ 
tablished.  It  is  ])referahle  to  establish  wells 
rather  than  to  operate  hose  lines  in  excess  of 
1,500  feet  from  free  supplies.  The  use  of  wells 
is  not  intended  to  re])lace  the  })ractice  of  pump¬ 
ing  from  free  sup})lies;  it  is  sim])ly  intended 
to  augment  existing  Avater  suj)plies  or  to  de- 
A’elo])  ])unq)ing  chances  where  free  supplies  do 
not  exist. 

The  e{pii))ment  recpiired  to  establish  shallow 
Avells  is  relatively  simple,  and  the  techni<iue  is 
within  the  cajaicity  of  any  well-organized  fire¬ 
fighting  organization,  ddie  ecpiipment  consists 
of  any  power  pump  caj)able  of  discharging  at 
least  40  gallons  per  minute,  and  a  ])ressure 
range  uj)  to  200  })ounds  is  desirable,  although 
most  of  the  work  can  be  done  with  ])umping 
equipment  capable  of  j)ressure  rangt'S  as  higli 
as  125  or  150  ])Ounds.  lligh-))ressure  ranges 
are  desirable.  howeA’er.  wlum  obstinate  strata 


il  (>. — TraikM-  niDUiittHl  piston-tyja'  immp  with  coiivoii- 
lional  .stationary  type  single-cylinder  engine. 


of  soil  :ire  encountered  beneath  the  surface  of 
the  ground. 

dhvo  makes  of  duplex  double-acting  piston 
pumjts  have  ])roved  very  successful  in  well 
])umpiug  (fig.  M-5,  M-6).  These  units  are 
the  Fairbanks  iNlor.se  tyjdioon  ])ump  rjited  at 
2,500  gtdlons  iter  hour,  known  as  outfit  No. 
0775;  and  another  reli;d)le  machine,  the  itump- 
ing  unit  known  as  outfit  No.  D'\V-200,  manu¬ 
factured  by  the  Novo  Engine  Co.  of  lainsing, 
Mich.  Doth  of  these  units  consist  of  duplex 
double-iicting  itiston  itumps  poweivd  by  gaso¬ 
line  motors  of  adequate  power,  bhey  are  de¬ 
cidedly  hetivy-duty  units  which  must  he 
mounted  on  tr.iilers  for  pur])oses  of  tr:nispor- 
tation,  and  under  those  circumstiiuces  Avhere 
they  can  be  towed  to  :i  j)uni])iug  site  by  nu'ans 
of  a  truck  or  a  tractor,  their  use  is  recom¬ 
mended  in  ])refereuce  to  portable  machines. 

In  certain  instiinces,  however,  trailer- 
mounted  units  cannot  be  used  and  it  is  abso¬ 
lutely  essential  to  employ  a  poi'table  unit  caj^a- 
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ble  of  operating'  wells.  One  machine  suitable 
for  this  purpose  is  portable  fire  pump  PF-1 
manufactured  by  the  American  Steam  Pump 
Co.,  Battle  Creek,  Mich.  The  unit  consists  of 
a  ceutrifupil  pump  driven  by  a  four-cycle  mo¬ 
tor  of  automotive  type.  As  a  matter  of  fact, 
its  ca]:)acity  is  oreater  than  either  of  the  piston 
outfits  mentioned  and  it  is  just  as  reliable  in 
oj)eration.  It  could  be  employed  with  equal 
satisfaction  at  any  pnmpino-  site  where  the 
lieavy-duty  machines  are  normally  used. 

liotary  })nmps  are  absolutely  unsuited  for 
well  pumpino-  and  can  be  ruined  within  a  few 
minutes.  It  is  unavoidable  that  a  certain  quan¬ 
tity  of  sand  must  pass  through  the  pump  until 
the  well  has  been  operated  for  a  short  time,  and 


M-7. — Wasliiii-  no/.zle  inserted  inside  well  e.-isini;  and 
easing'  wreiieh  being  used  to  Inrn  eassing. 

even  though  these  quantities  of  sand  are  rela¬ 
tively  small,  they  will  completely  ruin  the  rotors 
of  a  rotary  pump  within  a  very  short  time. 

The  punq)  selected  for  well  sinking-  work,  is 
equipped  with  its  complement  of  intake  and 
discharge  hose.  The  rest  of  the  well  sinkino- 
ecpiipment  consists  of  a  supply  tank  capable 
of  trans])ortino-  250  ^-allons  of  water,  a  set  of 
well  casings  consisting  of  Si/o-inch  boiler  tub¬ 
ing,  a  washing  nozzle  consisting  of ’%-inch  pipe 
ecpiipped  with  a  set  of  nozzle  tips  Avith  orifices 
of  various  sizes  ranging  from  one-fourth  to 
one-half  inch  and  fitted  Avith  a  return  bend 
and  a  female  union  or  hose  coupling  on  the 
upper  end.  The  length  of  the  Avashing  nozzle 
must  equal  or  slightly  exceed  that  of  the  long¬ 
est  casing  in  use,  of  the  required  length  must 
be  secured  by  joints  and  couplings.  A  nozzle 
stop  is  necessary  in  conjunction  Avith  the  Avash¬ 
ing  nozzle  and  the  casing.  A  specialized 
Avrench,  known  as  a  casing  Avrench,  is  necessary 
(fig.  M-7).  This  Avrench  is  the  only  means  by 


Avhich  the  casing  can  be  controlled  Avhile  it  is 
being  inserted  into  the  ground.  The  usual 
range  of  small  tools,  such  as  pipe  Avrenches, 
end  Avrenches,  etc.,  should  be  included  in  the 
tool  equipment,  together  Avith  a  Auiriety  of  pipe 
fittings  to  be  used  as  repair  parts. 

The  Avell  equi]mient  itself  consists  of  a  high 
grade  of  Avell  point  or  Avell  screen,  the  best  of 
Avhich  are  manufactured  by  the  EclAvard  John¬ 
son  Co.  Inc.,  St.  Paul,  Minn.,  and  Clayton 
Mark  Co.,  Chicago,  Ill.,  and  the  A.  D.  Cook 
Co.,  LaAvrenceburg,  Inch  Those  sizes  of  screens 
and  Avell  ])oints  Avhich  are  fitted  for  attachment 
Avith  2-inch  ])ipe  are  recommended.  Complete 
literature  and  engineering  assistance  is  readily 
supplied  by  any  of  these  companies  in  the  se¬ 
lection  of  correct  Avell  ecpiipment. 

The  Avell  pipe  itself  consists  of  standard  2- 
inch  pipe  and  may  be  cut  into  lengths  conven¬ 
ient  for  trans])ortation.  The  total  length  of  a 
well  pipe  and  screen  preferably  exceeds  the 
lengtli  of  the  casing  used  at  any  particular 
pumping  site  by  about  1  foot. 

As  far  as  equi])ment  is  concerned,  care  must 
be  exercised  in  the  selection  of  pipe  fittings, 
intake  hose,  and  the  couplings  Avitli  AAdiich  they 
are  fitted.  It  is  absolutely  necessary  that  the 
outlet  vah^es  on  the  tank,  the  intake  hose  of 
the  pump,  and  the  Avell  pipe  agree  absolutely  in 
size  and  thread.  TAvo-inch  l)ipe  fittings  are 
recommended  throughout  for  the  tank,  the  in¬ 
take  line  of  the  ]uun])  and  the  Avell  pipe,  and  the 
absolute  standardization  on  iron-pipe  thread 
is  also  recommended.  The  discharge  side  of 
the  pump  should  be  1)4  inches.  The  only 
hose  necessary  for  use  Avhile  a  Avell  is  being 
sunk  is  a  50-foot  length  of  1-inch  hose,  although 
longer  lengths  can  be  used  if  necessary.  The 
discharge  port  of  the  ])nmp  can  be  reclnced  to 
1-inch  size  to  accommodate  the  hose,  and  the 
female  coujAling  on  the  Avashing  nozzle  prev¬ 
iously  referred  to  must  accommodate  the  male 
coupling  on  this  length  of  1-inch  liose. 

The  construction  and  assembly  of  the  tank 
outfit,  for  coiiA’^enience  in  transportation, 
should  be  that  of  a  complete  unit  Avhich  can  be 
slipped  onto  the  bed  of  any  truck  or  trailer 
capable  of  handling  a  1-ton  load.  For  con- 
A'enience  in  the  actual  sinking  of  Avells,  the 
tank  should  be  equipped  Avith  a  catwalk  and 
a  ladderlike  derrick  to  aid  in  handling  heavy 
Aveights  AA'hile  they  are  snsj^ended  in  the  air. 
IVlien  the  derrick  is  employed,  a  set  of  double 
hooks  and  a  ring  are  used  on  a  rope  Avhich  is 
controlled  by  a  small  hand  Avinch.  The  out¬ 
fits  used  by  the  INIichigan  Department  of  Con- 
seiwation  are  equipped  Avith  a  small  Avinch 
capable  of  hanclling  350  to  500  pounds,  al¬ 
though  the  actual  AAeight  handled  rarely  ex¬ 
ceeds  150  pounds.  The  use  of  a  derrick  is  not 
necessary  since  every  step  in  the  establishment 
of  a  AA’ell  can  be  clone  by  means  of  manual 
methods ;  the  use  of  a  derrick  simply  makes  the 
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work  safer  and  more  convenient,  and  it  can 
be  ])erfornied  by  a  smaller  crew. 

Airain  the  fact  is  mentioned  that  the  nse 
of  a  rotary  pninp  is  ])ermissible  for  establish¬ 


ing,  but  never  for  pumping  from,  a  well.  'I'lu' 
only  pnmps  which  are  suitable  lor  drafting' 
water  fi'om  wells  are  centrifugal  ])imips  and 
piston  or  plunder  pumps,  d  he  latter  types 
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•Points- 
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OPERATION 

Close  valve  A.  -  Prime  jsitcher  |)umt3.“  Remove 
plu$  in  tee*8"Fill  suction  hose  with  water. 
Replace  fjlug.  Start  fiower  unit. -Then  with  hand- 
f3um()  in  operation  open  valve  A,  continuing 
|Dum|Ding  until  fDower  unit  b'chs  up. Then 
close  valve  B. 


iJ~Cr 

8  J 

1  9 

SPECIFICATIONS 


NO 

ASSEMBLY 

Z'  ASSEMBLY 

ll^:' ASSEMBLY 

1 

l!^“  Pitcher  pum 

P 

2 

18* IV  Pipe 

3 

I'/z-lV  Reduc 

er 

4 

{'li'  Water  cre 

ss  with  plug 

5 

5"*|1^2  Nipple 

(Z  Needed) 

6 

I'/z"  Valve 

(2  Needed) 

7 

6“*I'/2  Nipple 

8 

1  k  Tec  and  p 

ug 

9 

6“*|'/2'  Nipple 

10 

l'/2"  Hose 

II 

Omit 

Reducer 

Reducer 

12 

Viz  Pipe 

2“  Pipe 

I'il.'  Pipe 

13 

I'/jt"  Coup  ling 

2*  Coupling 

I'jlij!'  Coup!  ing 

14 

l'/2:"  Point 

2“  Point 

I'/t  Point 

NOTE'-  For  complete  outfit  include  Drive  Cap 
and  weighted  Driver. 

Figuhe  M-8. — Driven-well  assembly.  For  complete  oiitlit  im-Uule  drive  eap  and  weit;Iited  diivor. 
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are  self-priming^  but  the  centrifugal  pumps 
must  be  equipped  with  a  liaiul  primer  or  a 
self-]u-imer. 

The  method  of  establishing  shallow  wells  is 
imrely  hydraulic  and  consists  of  a  number  of 
simple  stejis,  all  of  which  may  he  accomplished 
by  manual  means  in  extremely  isolated  places. 
The  use  of  a  power  drilling  rig  is  dispensed 
with.  The  Michigan  Department  of  Conserva¬ 
tion  and  the  Lake  States  Forest  Experiment 
Station  have  prepared  a  very  complete  and 
comjirehensive  treatise  entitled  “The  Use  of 
Shallow  'Wells  in  Forest  Fire  Suppression,” 
M'hich  may  be  obtained  upon  request. 

Shallow  Driven-Well  Assembly. 

Standard  well  jioints  can  be  used  with  a 
reasonable  degree  of  satisfaction  in  ]iiwdding 
water  for  power  pumpers  in  areas  affording  a 
high  water  table. 

The  diagram  and  list  of  materials  contained 
in  figure  M-8  provides  sufficient  information 
for  obtaining  and  assembling  the  essential  ma¬ 
terial  and  equipment  necessities  for  a  shallow 
ilriven  well.  In  case  an  exceptionally  large 
amount  of  water  is  desired,  two  well  points 
can  be  driven  some  distance  apart  and  coupled 
together  in  the  manner  shown  in  the  diagram. 

The  ]>itcher  puiu])  is  used  only  to  clear  out 
excessive  grit  and  sediment  immediately  after 
the  point  is  driven.  It  can  also  be  used  for 
])riming  the  main  suction  line  to  the  power 
unit  before  the  power  pump  is  started. 

Hand  Power  Well-Drilling  Outfit.  (Index 
Xo.  117.  Texas  F.  S.-X.) 

The  Texas  Forest  Service  has  designed  a 
hand-power,  shallow-well  drilling  outfit  which 
is  used  to  some  extent  in  that  State.  The  ma¬ 
terial  used  is  chiefly  wood  and  construction  of 
the  various  parts  appears  relatively  simple. 
The  principle  of  the  arrangement  is  along  the 
lines  of  a  regular  heavy-duty  boring  machine. 
The  drill  bit  is  com]u-ised  of  a  short  length  of 
10-inch  single-strength  ])ipe  with  cutting  fins 
bolted  in  one  end;  the  size  can,  of  course,  be 
varied.  The  drill  stem  is  ordinary  4-  by  4-inch 
timber.  The  derrick  is  made  of  18-foot  poles, 
tripod  fashion,  vutli  a  wooden  windlass  attach¬ 
ment. 

This  device  is  used  ]'>rincipally  for  digging 
wells  at  lookout  and  fireguard  stations  rather 
than  for  siqipression  purjioses. 

The  outfit  can  be  constructed  by  anyone  pos¬ 
sessing  a  reasonable  amount  of  mechanical  in¬ 
genuity  when  provided  with  the  specification. 

Pump  and  Tank  Trucks.  (R5-X — Rl-X.) 

jMany  types  of  tank-truck  pumpers  have 
been  designed  and  tested  in  an  endeavor  to  de¬ 
termine  the  practicable  limits  of  such  units. 
Pumpers  have  lieen  designed  for  various  weight 
chassis  from  the  i/4-ton  pickup  size  to  the  5-ton 
chassis. 


One-half  or  three-fourths-ton  chassis  do  not 
provide  a  practical  unit  for  tank-truck  pumper 
service  when  the  economics  of  the  problem  are 
considered  in  their  relation  to  the  result  which 
can  be  achieved  in  a  design  of  this  class  unit. 
Water  is  a  severe  load  for  any  type  chassis  and 
field  experience  indicates  that  the  lightweight 
units  suffer  from  sti'esses  which  eventually 
break  down  the  chassis.  Com])arable  weights 
of  other  type  loads  do  not  so  affect  the  chassis. 
Difficulty  has  been  experienced  in  loosening  of 
wheel  S])okes,  excessive  wear  on  wheel  bearings 
and  motor,  and  racking  of  body  and  frame 
members.  Such  wear  results  from  loads  which 
are  well  within  the  pay-load  capacity  of  the 
chassis.  It  is  simply  that  the  inertia  effect  of 
a  water  load  in  movement  is  so  severe  that 
lightweight  chassis  will  not  withstand  the 
strain. 

A  cardinal  principle  observed  in  the  design 
of  tank-truck  pumpers  is  to  limit  the  horse¬ 
power-weight  ratios  to  a  reasonable  point. 
This  means  that  the  pay-load  weight  should  bo 
well  within  the  limitations  set  up  by  the  chassis 
capacity.  A  i/4-ton  chassis  with  pick-up  body, 
pump,  and  accessory  gear  is  loaded  to  its  limit 
with  a  tank  capacity  of  GO  gallons.  The  cost 
of  such  a  unit  is  ap])roximately  $800.  There 
are  no  chassis  of  the  lightweight  type  available 
in  the  %-ton  class  which  provide  a  better  unit 
than  the  Uj-ton  chassis.  The  former  usually 
are  standard  Yj-hm  units  which  have  been 
equipped  with  sufficient  tire  capacity  to  carry 
three-fourths  of  a  ton.  However,  the  spring 
suspension  has  not  been  changed  and  deflection 
is  too  great  to  carry  a  rated  load  over  rough 
roads. 

A  comparison  of  the  k^-ton  with  the  iy2-ton 
unit  indicates  that  for  approximately  three 
times  the  cost  a  dependable  unit  can  be  built 
which  will  embody  all  the  features  of  a  high- 
class  pumper  unit  carrying  a  water  load  ap¬ 
proximately  four  or  five  times  that  of  the  1/2- 
ton  unit.  The  larger  punqier  will  carry  such 
a  load  with  comparative  ease  whereas  the  rated 
load  for  the  i/o-ton  unit  is  a  severe  haul  and 
causes  excessive  wear  in  all  moving  parts.  The 
i/)-ton  unit,  due  to  flexibility  of  its  springs, 
lacks  roadability.  Flexing  of  tires  aggravates 
this  condition  and  operating  speeds  are  re¬ 
duced. 

Larger  tank-truck  jiumpers  are  built  for  spe¬ 
cial  services  only.  'Where  larger  and  more 
powerful  pumps  and  carrying  capacity  are  re¬ 
quired,  a  chassis  is  selected  which  will  meet  the 
particular  need.  A  comparison  of  the  large 
units  with  the  fi/o-ton  type  leaves  much  in 
favor  of  the  latter. 

A  bi'ief  description  of  the  Kegion  5  fi/^-ton 
size  pump  and  tank  truck  (figs.  M-9,  jM-10) 
follows.  The  Re  gion  1  type  is  materially  the 
same  except  for  arrangement  of  some  of  the 
equipment  (figs.  M-11,  M-12). 
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('hda.'si-s. — Ford  or  Cliovrolet  IVij-toii  or  similar  size 
unit. 

Piiiiii). — Two-stago  ceutrifufi'al-type.  Performance 
oliaraeteristics :  100  fjallons  per  minute  at  no  head  to 
approximately  15  gallons  per  minute  at  400  pounds 
pressure.  I’ump  is  equipped  with  a 
A  aeuum  primer  which  is  attaelicd  to  the 
intake  manifold  and  the  pressure  side 
of  pump.  The  average  automohile  en¬ 
gine  Avill  develop  approximately  17 
inches  of  vacuum  at  sea  level  which  is 
approximately  cfpiiA’alent  to  21  feet 
draft.  Suction  lines  extend  to  each  side 
of  truck  at  the  rear  of  cab.  Control 
vah’es  are  located  in  small  compart¬ 
ment  h(‘low  foot  rest  on  right  side  of 
truck  and  are  easily  reached  through 
the  top  deck. 

Cooliiif/  Hystem. — Vacuum  -  tank  fuel 
supply  is  installed  to  avoid  gas  lock. 

The  fuel  pump  is  converted  to  a  water- 
circulating  pump.  Kadlator  is  sealed 
and  ov(‘rflow  line  is  connected  from  top 
of  radiator  to  top  of  main  water  tank. 

Feed  line  runs  fi’om  Itottom  of  tank  t(» 
fuel  pump  and  thence  to  discharge  end 
of  motor  lu'ad.  Control  A'alve  is  in¬ 
stalled  to  dashboard.  With  such  a  cir¬ 
culating  system  in  operation  it  is  im- 
])ossihle  to  overheat  motor  under  any 
operating  condition.  An  auxiliary  suppl.v  is  provided 
l)y  a  f('ed  line  from  the  pressure  .side  of  pump  through 
a  control  valve  on  the  da.shhoard  to  the  motor  head 
for  use  AA’hen  tank  is  empty  and  water  is  being  drafted 
fi'om  an  outside  source. 


Piftc  — All  pipe  and  valves  on 

pressuri'  sid('  of  pump  ar<‘  cxtni  stroin/ 
f/nt(Ir.  Oiu'  and  one-half  inch  outlets 
are  provided  on  each  side  immediately 
forward  of  the  hose  r(*els.  A  fei'der 
from  this  line  furnishes  water  to  the 
hose  reels. 

77o.se. — Three  hundred  to  live  hun¬ 
dred  feet  of  1,000-pound-test  ‘’i-inch 
hose  carrh'd  on  each  of  the  two  reels 
mounted  on  ri'ar  of  truck.  The  reels 
are  of  the  live  t.A’pe.  Fivt*  hundi’ed  fe(‘t 
of  1  ’A>-inch  cotton-.iacketed  ruhher-lim'd 
lioS(‘  or  1,200  fe(‘t  of  linen  hos(‘  is  car¬ 
ried  in  hose  baskets.  Four  8-foot 
lengths  of  2 ’/‘-inch  suction  ho.se  are 
carried  in  the  compartment  below  tin' 
rear  d('ck. 

— W.-iter  taidv  carries  .‘lOO  gal¬ 
lons  and  can  he  tilled  through  op<‘iung 
in  top  or  by  the  pumj)  directly  through 
the  pipe  .systc'in.  Such  tilling  doc'S  not 
interfen'  with  operation  of  discharge 
ho.se  lines.  Tank  is  of  IG-gage,  galvanizc'd  iron  ade¬ 
quately  battled  (same  tank  as  index  No.  dlT). 

Pinup  (Irirc. — Pump  is  driven  by  a  heavy-duty  power 
take-off  on  the  transmi.ssion  and  a  needle-point  tlexihle 
shaft  connection  to  the  puiiq).  'I'lu'  direct-ratio  drive 


Fiucino  M-lo.  -hear-eiid  view  of  Kegion  5  puiiq)  and  tank  truck. 

of  the  power  t:ike-offis  stepped  up  to  the  pump  through 
a  speed  increaser  which  is  built  in  the  pump  housing. 

Crew  seats. — Seats  are  provided  for  four  men  at  the 
rear  of  cab.  Stifety  belts  of  the  (ptick-relea.se  type 
are  installed  for  these  men. 


Fmuim  M-11. — Item-  view  of  Ite.gioii  1  t.vpe  pump  and  tank  truck. 


Poailahilitji. — The  weight  distribution 
of  the  unit  is  such  that  it  cau  travel 
curves  with  a  minimum  of  sway,  tin' 
factor  limiting  speed  on  curves  being  the 
traction  provided  by  the  roadbed. 

WeiyJit,  t/ros.y.— As  equipped,  lO.sod 
pounds. 

Co-s'f. — Comph'te  :is  shown,  about 
.$2,200  to  $2, .100. 

Complete  const  nictiomil  daPi 
and  material  lists  may  he  seenrt'd 
from  the  R  e  o-  i  o  n  a  1  Forest t'r, 
Ignited  States  Forest  Ser\  ice,  San 
F rancisco,  Calif. 

Centrifuj?al-Type  Power  Take¬ 
off  Pump.  (Index  Xo.  '27n.) 

Th  is  is  the  ty])e  of  pump  most 
universally  used  with  jtiuin)  and 
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Figuke  M“12. — Front-side  view  of  Uegion  1  tjpe  pump  and  tank  truck. 


tank-truck  outfits  as  described  under  pump  and 
tank  trucks.  The  pump  is  quite  versatile  in 
that  it  has  a  Avide  range  of  gallonage  and  pres¬ 
sure  deliA’ery.  It  is  ca^^able  of  deA’eloping  work¬ 
ing  pressures  up  to  several  hundred  pounds  per 
square  inch.  The  pump  is  constructed  to  Avork 
on  a  poAA’er  take-off  from  the  transmission  of 
the  truck.  Further  information  regarding  the 
])um])  AA'ill  l)e  found  under  the  description  of 
})ump  and  taidc-truck  equipment. 


Figl’ke  AI-13. — High-pressure  live  hose  reel. 


Live  Hose  Reel,  High-Pressure.  (Index  No. 
MSF-29r).) 

This  is  a  liA^e  hose  reel  (fig.  M-13)  con¬ 
structed  to  Avithstand  high  AAorkiiig  pressures. 
The  capacity  of  the  reel  is  approximately  500 
feet  of  «i4-incli  high-pressure  hose  (index  No. 
]MSF-185).  The  reel  is  constructed  Avith  AA’ater- 


tight  packing  glands  and  is  also  provided  Avith 
spring-cushioned  cross  bars  upon  Avhich  the 
hose  is  rolled.  This  spring-cushioning  feature 
permits  use  of  any  length  of  hose  AAuthout  un¬ 
reeling  the  entire  length  before  starting  to 
pump  Avater  through  it,  the  hose  expansion 
being  taken  up  by  the  springs.  This  is  the 
type  of  reel  used  on  the  pump  and  tank  trucks. 
The  reel  has  also  been  found  useful  in  making 
up  trailer-mounted  pump  units  which  con¬ 
tained  live  hose  reel,  a  small  portable  pump, 
and  light  Avater  tank. 

Fire-Suppression  Truck,  J/z-Ton  Size.  (State 
Forester,  Raleigh,  N.  C. — X.) 

The  North  Carolina  Forest  Service  has  de¬ 
signed  a  rather  unique  tool  box,  Avater  tank, 
and  manpoAA’er  seating  arrangement  for  use 
AAuth  pick-up  type  trucks.  The  tool  boxes  are 
built  into  the  truck  along  both  sides  and  are 
proAuded  AA'ith  hinged  lids  Avhich  form  seats 
for  the  men.  The  lids  open  up  fi'om  the  outer 
edge  toAvard  the  center.  The  boxes  are  also 
open  at  the  rear  end,  where  ready  access  to 
the  tools  may  be  had  by  sinq)ly  loAA'ering  the 
truck  endgate.  The  tank  which  is  of  metal 
and  rectangular  in  shape,  is  fitted  into  the  truck 
body  across  the  front  end.  An  outlet  A^alve  is 
proAuded  at  the  side  of  the  truck  Avhere  back¬ 
pack  cans  may  be  filled,  or  to  AAdiich  a  pumper 
hose  counectiou  may  be  made.  This  makes  a 
A’ery  desii’able  arrangement  AAdiere  a  poAver- 
driven  pump,  either  transmission  or  fan-belt- 
type,  is  installed  in  the  truck  itself.  Figures 
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I'KJUUE  2»1-14. — Ueai'-ciul  view  of  suypre.syioii  truck. 


M-14  and  M-16  illustrate  quite  clearly  the  ar¬ 
rangement  of  the  truck. 

Suppression  Truck  Tool  Box.  (Iv9-X.) 

Region  9  has  designed  a  combination  tool 
box  and  truck  seat  for  use  in  converting  their 
regular  trucks  into  suppression  crew  trucks. 
The  box  can  be  constructed  to  various  dimen¬ 
sions  and  of  any  suitable  %-inch  No.  1  common 
lumber  according  to  local  requirements.  The 
box  is  designed  to  set  in  the  center  of  the  truck 
bed  and  provide  a  double-row  seat  with  back 
rests  between.  Figure  M-16  illustrates  the  box 
(juite  clearly.  In  addition  to  the  box,  there  will 
be  noted  the  four-barrel  arrangement  used  for 
transporting  water  to  fill  back-pack  cans  or  to 
be  used  in  connection  with  either  a  fan-belt- 
or  transmission-type  power  take-off  pump.  In 
this  |)articular  instance,  the  truck  is  e(iui])ped 
with  a  fan-belt-type  Panama  ifiuniv 


FiGi  itK  ;M— lo. — Side  view  of  %-toii  suppri’s.sioii  truck,  sl.ow- 
iiig  water-tank  outlet. 

Fire-Truck  Loading  Ladder.  (Index  No. 

221.) 

This  ladder  offers  a  simple,  convenient,  and 
safe  means  of  access  to  the  body  of  a  truck 
without  climbing  over  the  stake  panels  or  ne¬ 
cessitating  the  removal  of  a  panel  from  the  rear 
end.  It  is  very  effective  in  preventing  contin¬ 
uous  disfigurement  of  the  paint  jobs  and  tlie 
panels  themselves,  when  used  as  a  ladder.  The 
ladder  is  always  attached  to  the  truck  and 
ready  for  immediate  use.  It  neither  increases 
the  width  of  the  truck  nor  affords  any  obstruc¬ 
tion  in  backing  the  truck.  This  ladder  can  be 
constructed  at  little  or  no  cost  for  materials  by 
any  camp  blacksmith  who  may  be  furnished 
with  the  specification. 


Figuke  M  10. — Suppi'cssion-crew  tool  box,  seat,  and  water- band  arraiigeuient. 
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SECTION  N 

POWER  PUMP  ACCESSORIES 


Ill  order  to  derive  nmxiiniini  results  from 
j)ower  |)um|)  eiiuipment,  esiiecially  that  of  the 
portable  tyjie,  certain  tools  and  accessories  are 
necessary.  In  addition  to  the  individual  items 
of  power  pump  accessories  which  apjiear  here¬ 
inafter,  the  followino-  lists  of  tools  and  acces¬ 
sories  are  suggested  as  constitnt  inji  a  minimum 
of  both  tools  and  accessories  which  should  ac¬ 
company  any  power  ])nmp  unit  regardless  of 

size.  Immediatelv  followino-  the  tool  and  ac- 

* 

cessory  lists  will  be  found  a  brief  description 
of  the  various  tyjies  of  power  pump  accessories 
for  which  sjiecifications  are  available  within 
the  master  file  (unless  contained  within  the 
write-np  itself). 

Tools 


1  Roll  ■)4-iiH-li  friction 
taiH*. 

1  Funnel,  lilter  type. 

1  Riill  peen  hammer, 
small. 

1  Oil  measure,  1  pint. 

1  Pliers,  8-ineli,  automo¬ 
bile. 

1  Screw  driver,  6-inch, 
heavy-duty. 

1  Wrench,  6-inch,  Cres¬ 
cent. 

1  Wrench,  lO-inch,  Cres¬ 

cent. 

2  Wrenches,  Spanner. 


2  Starter  cords. 

1  Wrench,  packing  fthind. 

1  Extra  set  spark  plu^s. 

1  Set  breaker  -  point  ad¬ 
justing-  tools. 

1  Grease  gun,  if  neces¬ 
sary. 

1  Wrench,  spark-plug,  as 
retpiired. 

1  Oil  can,  S(piirt  type,  as 
recpiired. 

1  Instruction  hook. 

Grease  and  oil. 

Cleaning  rags  or  cotton 
waste. 


Acckssories 


1  Accessory  box  (con¬ 

tainer  for  tools  and 
accessories) . 

2  Nozzles — with  various 

size  tips  as  re(iuired. 
2  Siamese  c  o  n  t  r  o  1 
valves. 

1  Pr(*ssure-relief  check 

valve. 

6  Gaskets  for  nozzle  tips. 
6  Gaskc'ts  for  nozzle.s. 

24  Ga.'^kets  for  IM.--  and  1- 
inch  hose  as  re¬ 
quired. 

2  8-foot  lengths  suction 

hose. 

1  Straiiuu-  for  suction 
hose. 


1  1  Vi;-  to  1-inch  adapter 
coupling. 

1  5-gallon  hack-pack  fuel 
tank,  with  i/l>-nich 
U.  S.  standard  fe¬ 
male  outlet, 

1  5-foot  length  Vi -inch 
gasoline  hose  with 
coupling — i/{;-inch  U. 
S.  standard  male 
hose  nipple. 

1  Headlight,  electric 
(refer  to  .sec.  D). 

1  Board,  pack,  for  pump¬ 
er  unit  (refer  to  sec. 
J.) 


Accessory  Box,  Metal.  (Index  No.  63.) 

Region  5  uses  a  small  metal  container  in 
which  is  contained  the  necessary  tools  and  ac¬ 
cessories  pertaining  to  each  portable  power- 
2)nm})er  unit.  A  specification  covering  this 
container  has  been  ])repared.  The  box  is  made 
of  18-gage  galvanized-iron  sheeting  and  is  in 
the  foi-ni  of  a  chest  approximately  18  inches 
long,  10  inches  wide,  and  10  inches  deep. 
This  ])articnlar  box  is  rather  small  and  will 
not  accommodate  the  suction  hose  or  very  many 


extra  accessories,  other  than  the  tools  and 
accessories  listed  hereinbefore. 

Suction  Hose.  (MSF-184.) 

A  noncollapsible  steel- wire-inserted  rubber 
hose  for  use  with  power  })nnipers.  The  hose 
is  equipped  with  slotted  forestry-type  brass 
couplings.  The  standard  specification  i)ro- 
vides  for  three  sizes  as  required,  li/o,  2,  and 
2(4  inches,  inside  diameter,  the  length  to  be 
8  feet  unless  otherwise  specified.  For  the 
standard  type  of  strainer  to  use  with  the  suc¬ 
tion  hose,  refer  to  the  next  item. 

Strainer,  Suction  Hose.  (Index  No.  MSF- 

332.) 

I’lie  type  of  strainer  adojited  as  standard  is 
a  bell-slia})ed  metal  casting  threaded  at  the 
small  end  to  the  size  recjiiired  and  the  large 
end  machined  to  accommodate  a  smooth  screen- 
retainer  ring.  The  screen  which  is  of  22-gage 
copjier  wire,  six  meshes  per  inch,  is  held  in 
])lace  by  the  retainer  ring,  which  in  turn  is 
secured  to  the  main  casting  with  six  No.  10  32- 
thread  brass  machine  screws. 

Study  of  the  various  t3q)es  of  strainers  indi¬ 
cates  that  this  particular  type  is  less  suscepti¬ 
ble  to  jhcking  iqi  grit,  flotsam,  etc.,  than  other 
types  when  it  is  iiroperly  used.  The  iirojier 
method  of  using  the  strainer  is  to  face  the 
opening  downstream  if  in  running  water  and 
to  siqij^oi’f  if  from  the  bottom  of  the  stream 
with  small  jioles  or  a  board.  When  used  in 
still  water,  the  strainer  should  be  supported 
from  the  bottom  in  the  same  manner,  or  in¬ 
verted  so  that  it  faces  iqiward  several  inches 
below  the  surface  of  the  water. 

The  specification  provides  for  three  sizes — 
11/2,  2,  and  2^2  inches — as  required. 

Shut-off  Nozzle,  1-inch,  I.  P.  T.  (Index  No. 
MSF-2Il-i.) 

A  shut-off  nozzle  of  the  floating-valve  type 
having  a  1-inch  female  i)arallel  iron  pi2)e 
threaded  on  the  inlet  and  a  %-inch  garden- 
hose  thread  for  the  tips  (fig.  N-1,  6).  Tips  are 
available  in  sizes  from  one-eighth  to  five- 
eighths  of  an  inch  by  iV'inch  graduations. 
Shut-off  nozzles  are  of  brass  having  a  smooth- 
cast-finish.  The  1-inch  size  is  adoi)ted  asstand- 
anl  since  it  is  rare  that  a  ti^)  size  larger  than 
five-eighths  of  an  inch  is  used  in  field  work 
and  a  1-inch  shut-off  has  a  %-inch  bore.  This 
creates  a  considerable  saving  in  cost  as  coni- 
])ared  to  a  li/o-inch  size  shut-off  nozzle.  Adop¬ 
tion  of  the  1-inch  size  permits  interchangeable 
use  of  such  nozzles  for  all  regular  size  hose  in 
field  use.  Inexpensive  reducer  coiqilings  per¬ 
mit  attachment  to  li4-inch  hose. 

X-1 
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FIGURE  N—1. — I’owei-  pump  accessories  :  1,  Swinging  clieck  and  bleeder  valve:  2.  pressure- 
relief  clieck  valve;  3,  li/4-iuch  tee  coupling  with  1-inch  take-off;  4,  Siamese  control  valve; 
5,  sci'ew-tip  nozzle  with  extra  tip  carriers;  6,  1-inch  shut-off  nozzle  with  tip;  7,  garden-hose 
nozzle. 


Screw-Tip  Nozzle  with  Extra  Tip  Carriers. 

(Index  No.  MSF-2I1-2.) 

Suitable  for  portable  power  pumpers  or  other 
uses  where  a  shut-olf  nozzle  is  not  required 
(fig.  N-l,  5).  Constructed  of  corrosion  resist- 
eiit  metal  and  having  a  holder  to  which  can  be 
attached  tivo  extra  tips.  Tip  thread  and  size 
ranges  are  identical  to  that  indicated  for  shut¬ 
off  nozzle  above.  Constructed  in  the  iy2-inch 
size  only. 

Garden  Hose  Nozzle.  (Index  No.  MSF- 
2Il-t.) 

A  heavy-duty  cast-brass  garden-hose  nozzle 
which  is  one  of  the  most  practical  nozzle  tips 
for  use  with  the  shut-off  and  screw-tip  nozzles 
listed  herein  (fig.  N-1,  1).  The  use  of  a  gar¬ 
den-hose  thread  on  all  nozzle  tips  makes  this 
a  very  satisfactory  and  efficient  type  of  tip. 
The  solid-pattern,  coarse  spray  available  with 
the  garden-hose  nozzle  when  used  as  a  tip  on 
the  larger  nozzle  is  one  of  the  most  effective 
available  Avhere  a  large  coverage  is  desired 
with  small  volume  ;  80  to  100  pounds  pressure 
is  suitable  for  such  Avork.  By  increasing  the 
pressure  to  150  pounds  per  square  inch,  a  A^ery 
effectiA^e  fog-nozzle  stream  can  be  produced. 
Increasing  the  pressure  to  250  pounds  per 
square  inch  Avill  produce  a  fog  A^apor  compara¬ 
ble  to  that  deA^eloped  by  any  fog  projector. 

Siamese  Control  Valve.  (Index  No.  MSF- 
380.) 

The  Siamese  vah^e  is  designed  to  permit  in¬ 
dividual  shut-off  or  opening  of  each  discharge 
line  (fig.  N-1,  4).  It  is  constructed  Avith  a  fe¬ 
male  inlet  and  tAvo  male  outlets  having  li/5-inch 
])arallel  iron-pipe  threaded  hose  connections. 
Female  connection  is  of  the  SAviA^el  type.  Selec- 
tiA^e  positions  are  indexed  on  the  upper  case  of 
the  A^alve  body.  Approximate  Aveight  4  pounds. 

Pressure-Relief  Check  Valve.  (Index  No. 
MSF-381.) 

This  cleAUce  is  suitable  for  installation  next 
to  the  pump  to  proAude  a  means  of  regulating 


the  pressures  in  the  hose 
line  (fig.  N-1,  2).  It 
consists  of  a  brass  body 
containing  a  female  and 
male,  lV>-inch  iron  pipe 
threaded  for  hose  attach¬ 
ment  and  a  spring-loaded 
pop  AMh^e,  the  tension  of 
Avhich  is  adjusted  by  a 
hand  Avheel.  The  relief 
ATih^e  may  be  set  for 
jiractically  any  pressure 
from  50  to  300  pounds 
and  Avill  operate  Avithin 
rather  close  limits  for  the 
pressure  to  Avhich  it  is  set. 
Inlet  or  female  connec¬ 
tion  is  of  the  SAvNel  type. 
Swinging  Checks  and  Bleeder  Valve.  (In¬ 
dex  No.  MSF-382.) 

This  unit  consists  of  a  brass  body  haAung  a 
li/i>-inch  female  and  male  parallel  iron  pipe 
threaded  hose  attachment  (fig.  N-1,  1).  A 
SAvinging  check  ADilve  is  installed  so  that  the 
pressure  of  a  loaded  hose  line  Avill  be  held  by 
the  check  A’alve  until  the  pump  is  again 
started.  When  starting,  to  relieA^e  the  pump 
load,  a  hand  Avheel  is  turned  and  a  breeder 
A’alA’e  permits  the  pump  to  discharge  at  the 
A'alve.  Once  pump  speed  is  reached,  the 
bleeder  AuiNe  is  closed  and  as  the  pressure  is 
built  up  the  SAving  check  opens  and  permits 
the  Avater  to  again  enter  the  hose  line.  Inlet  or 
female  connection  is  forestry  SAviA^el  type. 

Reducer  Coupling,  I1/2-  to  1-inch,  I.  P.  T. 

(Index  No.  MSF-104.) 

An  inexpensive  type  of  machined  brass  re¬ 
ducer  coupling  adaptable  for  use  Avith  Ib^-ii'ich 
fire  hose  Avhere  a  1-inch  fire  hose  Avith  1-inch 
shut-off  type  nozzle  is  to  be  used.  The  cou¬ 
pling  is  parallel  iron  ]hpe  threaded  through¬ 
out.  The  edges  are  knurled  to  form  a  better 
grip. 

Tee  Coupling,  ll/2-inch  with  1-inch  Outlet. 

(Index  No.  MSF-103.) 

This  unit  consists  of  a  brass  casting  haAung 
a  male  and  female  li/5-inch  parallel  iron  pipe 
threaded  and  a  1-inch  parallel  iron  pipe 
threaded  hose  nipple  (fig.  N-1,  3).  The  de- 
Auce  is  intended  for  insertion  at  some  intermedi¬ 
ate  point  in  a  lih-inch  hose  line  to  provide  a 
take-off'  for  a  1-inch  hose. 

Gaskets,  All  Kinds.  (Index  No.  MSF-151-S.) 

Gaskets  for  Ibs-inch  iron  pipe  threaded  fire¬ 
hose  couplings  to  consist  of  a  tread-stock  ring 
2  inches  outside  diameter  by  l%o  inches  inside 
diameter  by  one-eighth  inch  thick. 

Gaskets  for  1-  and  3/4-inch  iron  pipe  threaded 
fire-hose  couplings.  This  should  specify  tread 
stock  and  should  indicate  the  particular  size 
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iXMjuired  for  tlie  particular  liose  cou])lin^  to  be 
used.  No  unifoi'init y  exists  in  these  sizes. 

(hiskets  for  %-incli  nozzle  tips  to  consist  of 
standard  tread  stock  for  ^-inch  garden-hose 
size. 

Fuel  line  and  tanl\ — The  ])ower  pumper  si)ec- 
ification  (index  No.  ^rSF-273)  contains  a  spec¬ 
ification  for  a  very  satisfactory  type  of  ine- 
tallic-braid-covered  gasoline  hose,  the  outer  end 
of  which  is  ])rovide(l  with  a  coupling  adaptable 
to  the  standard  hack-])ack  water  can.  The 
standaixl  hack-pack  water  can  (index  No. 
iMSF-79)  makes  a  very  satisfactory  fuel  tank 
for  })ortable  ])ower  pumpers.  The  new  port¬ 
able  ])ower  pumper  .specification  contemplates 
the  use  of  this  tyj)e  of  fuel  supply  tank. 

Funnel,  Filter  Type.  (Index  No.  144-S.) 

There  is  a  real  need  for  screen  filters  in 
funnels  used  for  gasoline  lanterns,  portable 
])um})ers,  and  other  gasoline-burning  devices. 
If  fine-mesh  filters  are  not  commercially  avail¬ 
able,  a  very  efficient  filter  funnel  can  be  made 
by  soldering  in  the  large  end  of  the  funnel 
spout  a  screen  of  200-  to  2oO-meHh  monel  screen 
cloth.  This  material  may  be  secured  from  cop¬ 
per  and  brass  manufacturers  or  from  the  Sujw 
])ly  Depot.  X  2r)0-mesh  screen  will  filter  gaso¬ 
line  but  Avill  hold  water  from  passing  through. 
Funnels  suj^plied  with  gasoline  lamps,  lanterns, 
and  ])ortabie  power  })umping  or  grinding 
equipment  should  always  be  of  this  type  in 
order  to  avoid  plugged  feed  lines  or  faulty 
feeding  or  carburet  ion. 

Headlights.  ( liefer  to  sec.  I),  index  No.  IMSF- 
178.) 

Couplings,  Ikz-inch,  1-inch,  and  %-inch  Fire 
Hose. 

Forestry-type,  slotted,  swivel-ring  couplings 
are  made  of  a  corrosion-resistant  aluminum  al¬ 
loy  which  produces  a  strong  yet  lightweight 
l)roduct.  Such  cou]dings  have  an  a])proximate 
weight  of  11  ounces  per  set.  Ahnninmn  alloy 
couplings  are  not  subject  to  injury  from  drop- 
])ing  as  are  brass  couplings.  Iron-pi])e 
threaded  cou]dings,  which  are  standard  for  the 
Forest  Service,  are  liA-inch,  iron-pi])e  size  and 
have  a  parallel  thread.  They  should  not  be> 
referred  to  as  having  a  liA-inch  fire-hose 
thread.  All  standard  fire-hose  threads  are  of 
si^ecial  design  and  size  and  are  of  a  uniformly 
greater  diameter  than  a  comparable  iron-pi})e 
size.  As  an  illustration,  114-iEch  fire-hose 
thread  is  ])ractically  the  same  size  in  diameter 
and  thread  ])itch  as  iy2-inch  iron-pipe  thread, 
and  if  the  thread  is  short,  the  two  types  can 
be  coupled  together. 

Forestry-tyi)e,  slotted  swivel-ring  couplings 
of  brass  in  the  1-inch  size  are  used  to  coin)le 
1-inch  cotton- jacketed  rubber-lined  and  hard- 
rubber  hose  in  the  1-inch  and  %-inch  sizes. 
The  specification  for  %-inch  high  jn-essure 
hose  requires  an  outside  diameter  which  fits  a 
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1-iuch  cou])ling;  therefore  the  latter  is  use<l 
for  hose  of  this  type. 

The  specification  for  hose  coiqdings  is  in¬ 
corporated  in  the  hose  specification  in  each  in¬ 
stance.  Couplings  are  rarely  purchased  se])a- 
rately  as  it  is  impractical)le  to  recouple  old  hose. 

Pack  Boards.  (Ivefer  to  sec.  J,  Back-packiug 
equipment.) 

Pack  Bag  for  Linen  Hose.  (Index  No.  5G- 

2-S.) 

Where  linen  fire  hose  is  used,  a  pack  bag  at¬ 
tached  to  any  type  of  pack  board  will  be  found 
to  be  a  very  efficient  means  of  transporting  and 
laving  out  the  hose.  The  hose  should  be  folded 
back  and  forth  into  the  bag,  starting  with  tlu' 
male  coupling  down.  In  tliis  manner,  when 
the  bag  is  filled  the  hose  may  be  readily  carried 
to  point  of  laying  out,  where  the  female  cou¬ 
pling  may  be  attached.  The  person  carrying' 
the  hose  simply  walks  along  while  the  hose 
})lavs  out  without  attention.  With  a  little  spe¬ 
cial  work,  a  leather-reinforced  opening  may  be 
put  into  the  upper  side  of  the  packsack  as 
shown  in  figure  N-12.  This  facilitates  iilaying 
out  the  hose  still  further.  The  ordinary  ])ack- 
board  bag  (index  No.  56-1)  will  hold  ap])roxi- 
mately  400  feet  of  hose  when  properly  laid  iqi. 

The  bag  shown  in  the  accompanying  illustra¬ 
tion  is  one  which  is  now  commercially  manu¬ 
factured  by  the  Pacific  Marine  Sup])ly  Co.. 
Seattle,  Wash.  No  specification  other  than  the 
descri])tion  given  herein  has  been  pre]:)ared  for 
this  particular  item,  due  to  its  simj)licity. 


Eiglue  X-2. — Linen  liose  pack  bag. 


Special  Lightweight,  l^-inch,  CJRL  Hose. 

(Index  No.  MSF-182-1.) 

Cotton-jacketed  rubber-lined  hose  of  the  iy>- 
inch  size  comes  in  50-foot  lengths.  The  ap})rox- 
imate  weight  per  50-foot  length,  coupled,  is  15 
pounds.  The  diameter  of  a  50-foot  length  of 
hose  when  rolled  is  ai)proximately  20  inches. 
The  Forest  Service  type  aluminum-alloyed 
coupling  described  hereinbefore  is  required. 
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KiuuiiE  N-;!.-  1.  lUO  t'e(>t  of  linen  hose  :  oO  feet  of  colton- 

jiicketed  rubber-lined  hose.  Both  liX>-inch  size. 


The  specification  provides  for  an  entirely  serv¬ 
iceable  type  of  hose  adaptable  to  rou^h  usage 
and  heavy  dnty.  The  minimum  pressure-burst 
requirement  of  this  hose  is  600  pounds. 

Special  Lightweight,  1-inch,  CJRL  Hose. 

(Index  Xo.  MSF-182-2.) 

The  specification  covering  this  type  of  hose 
])rovides  a  hose  materially  the  same  as  li/h-inch 
cotton- jacketed  rubber-lined  hose  except  for 
the  smaller  diameter  and,  of  course,  less  weight 
( fig.  X-3,  2) . 

Mildew-Proof,  I'/z-inch,  Linen  Hose.  (Index 
Xo.  MSF-183.) 

The  hose  jirovided  by  this  specification  is 
thoroughly  mildi'w  proof  and  is  constructed 

to  withstand  rough 
usage  and  heavy  dnty 
at  high  working  pres¬ 
sures  without  exces¬ 
sive  leakage  (fig.  X-3, 
1).  It  is  coupled  in 
100- foot  lengths  unless 
oO  -  foot  lengths  are 
sj^ecifically  requested. 
The  standard  Forest 
Service  ty])e  of  alii- 
mimun  coupling  i  s 
used. 

Linen  hose  weighs 
a  p  p  r  o  X  i  m  a  t  e  1  y  13 
])ounds  to  the  100- foot 
length,  coupled,  and 
constitutes  about  one- 
fourth  the  bulk  of 
cotton  -  jacketed  rub¬ 
ber-lined  hose  of  the 
same  size.  This  type 
of  hose  is  particularly 
useful  w  here  back- 
])ack  transportation  is 
necessary.  The  cost  is 
a  p  r  o  X  i  m  a  t  e  1  y  the 
same  as  for  cotton - 
jacketed  rul)l)er-lined 
hose. 


Noncollapsible,  Laid-Wrapped  Hose,  %-inch. 

(Index  Xo.  MSF-185.) 

This  is  heavy-duty  noncollapsible  water  hose 
of  laid-wrapped  construction  to  withstand  ex¬ 
ceptionally  high  working  jfiessures.  This  hose 
is  constructed  to  withstand  a  hydrostatic  pres¬ 
sure  of  1.000  iDOunds  per  square  inch  without 
leakage,  undue  distortion,  or  slippage  of  cou¬ 
plings.  The  couplings  used  are  of  brass  but 
patterned  after  the  standard  Forest  Service 
type  of  coupling.  The  weight  of  this  hose  is 
25  pounds  per  50-foot  length,  coupled. 

Hose-drying  Tower.  (Index  Xo.  363.  Los 

Angeles  Co.  Forester — X.) 

The  hose-drying  tower,  for  which  specifica¬ 
tion  is  available,  was  designed  and  is  used  by 
the  Los  xVngeles  County  Forestry  Department 
of  southern  California.  It  consists  of  a  tower 
constructed  of  iron  pipe  api^roximately  30  feet 
in  height,  at  the  top  of  which  are  pegs  or  brack¬ 
ets  for  holding  a  given  number  of  lengths  of 
hose  (figs.  X-4,  X-5).  This  arrangement  per¬ 
mits  the  hose  to  be  suspended  and  exposed  to 
the  air  upon  all  sides  for  diAung,  each  length 
being  suspended  at  the  center.  A  sort  of  block 
and  tackle  arrangement  is  used  to  hoist  the 
liose  to  the  toj)  where  it  is  hooked  in  place. 
The  width  of  the  hose  tower  can,  of  course,  be 
varied  to  accommodate  any  desired  number  of 
lengths  of  hose  at  one  time,  the  average  size 


t 


FKjIUHe  X-4. — SidtJ  view  of 
hose-drying-  tower. 
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toNvei*  beiii^  one  wliich  Avill  accoiuniodate  20 
lengths::,  or  1.000  foot  of  hose  at  one  time. 

Tlie  construct  ion  of  the  tower  is  ratlier  sim¬ 
ple.  and  can  l)e  done  hy  anyone  ])ossessin<2:  a 
little  mechanical  skill  Avhen  furnished  with  the 
sjM'citication  and  the  required  material,  which 
is  })rincipally  ordinary  iron  ])ii>e. 


Hose  Roll-up  Reel. 

A  convenient  home-made  device  for  rolliim 
li/2-inch  fire  hose.  Consists  of  a  wood  disk, 
with  core,  shaft,  and  craidv,  mounted  on  a 
snitahle  wood  stand. 

Figure  X-G  illustrates  clearly  the  manner  of 
construction  and  materials  to  he  used. 


HOSE  POLL  -l/P  PEEL 


SECTION  0 

WATER-TRANSPORTING  EQUIPMENT  AND  CONTAINERS 


SECTION  O 

WATER-TRANSPORTING  EQUIPMENT  AND  CONTAINERS 


Canvas  Bucket.  (Refer  to  sec,  E,  Ciinip 
equipment.) 

Water  Bags,  2-  and  5-gallon  Sizes.  (Index 
No.  MSF-:i5.) 

The  staiidiird  v'ater  bags  for  Forest  Service 
use  are  manufactured  from  first-class  flax  duck 
and  are  available  in  two  sizes  (fig.  0-1,  2,  3). 
Both  the  2-  and  5-gallon  sizes  are  provided 
with  rope  handles  so  that  the  bag  hangs  the 
long  way  up  and  down.  Each  bag  is  provided 
with  a  suitable  metal  filler  vent  and  cork.  Di¬ 
mensions  of  the  2-gallon  bag  are  aj)proxi- 
mately  12  by  16  inches.  Dimensions  of  the 
5-gallon  bag  are  approximately  16  by  24  inches. 

Canteens,  1-,  2-,  4-,  and  8-quart  Sizes.  (Index 
No.  MSF-83.) 

The  standard  canteen  is  tlie  round-type  gal- 
vanized-iron  canteen  made  in  either  1-,  2-,  4-, 
or  8-quart  size  as  recpiired  (tig.  0-1,  4,  5,  6,  7), 


I’loURK  0-1. — 1,  Five-Kivllon  man-pack  water  l)ag' ;  2.  5-gallon 
water  bag ;  ■'!.  2-gallon  water  bag ;  4.  8-(iiiart  canteini :  5, 
4-(iuart  canteen  ;  0,  2-iiuart  canteen  ;  7,  l-quart  canteen. 


Each  canteen  is  covered  with  blanket  material 
and  recovered  with  khaki  duck.  It  is  provided 
with  a  shoulder  or  carrying  strap  which  is  se¬ 
curely  fastened  to  the  canteen  by  metal  loops. 
The  4-(piart  size  canteen  is  9^4  inches  in  diam¬ 
eter  by  4V8  inches  thick.  The  1-,  2-,  and  8- 
quart  sizes  are  directly  proportional  according 
to  capacity.  The  filler  vent  in  all  four  sizes 
is  the  same  so  that  canteen  tops  and  gaskets 
are  interchangeable. 

Canteen-top  Gasket.  (Index  No.  MSF-152- 

S.) 

The  standard  type  of  canteen-top  gasket 
best  ada]ited  to  use  with  canteens  which  are 
used  to  carry  drinking  water,  etc.,  can  be  pro¬ 
cured  upon  the  following  specification: 

53.2:54'’ — 30 - 7 


Specif catioii. — Gaskets  to  consist  of  a  semi- 
soft  fiber  composition  in  disk  form  1'/.  inches 
in  diameter  by  one-sixteenth  inch  thick.  Gas¬ 
ket  to  be  thoroughly  waterproof  and  of  a  com¬ 
position  which  will  not  peel,  wrinkle,  or  im¬ 
part  injurious  or  distasteful  propeities  to 
drinking  water. 

Man-pack  Water  Bag,  5-Gallon  Size.  (Index 
No.  :MSF-3T.) 

The  5-gallon,  man-pack  water  bag  is  a  de¬ 
sirable  piece  of  equipment  for  use  in  connection 
Avith  fire-control  Avork  Avhere  it  is  necessary  to 
pack  Avater  for  considerable  distance  either  for 
drinking  purposes  or  for  actual  fire-sui)pres- 
sion  Avork  (fig.  0-1,  1).  The  bag  part  of  the 
man-pack  is  constructed  of  first-class  flax  duck 
and  is  apjAroximately  16  by  24  inches  in  size. 
This  bag  is  attached  at  the  sides  and  to|)  to  a 
piece  of  thoroughly  Avaterproofed  caiiAuis  ap¬ 
proximately  16  by  40  inches  in  size,  to  AA’hich 
is  securely  fastened  the  Aveb  shoulder  straps 
for  carrying  the  bag.  The  bag  is  proAuded 
Avith  a  comj)ression  bib  outlet  having  a  i/>‘ii‘^ch 
standard  hose  nipple  2  inches  in  length  AA’liich 
is  suitable  for  the  attachment  of  a  hand-pump 
hose  for  suppression  Avork.  Each  bag  is  pro- 
Auded  Avith  tAvo  metal  filler  A'ents  and  tAvo  corks 
attached  to  the  bag  bA"  a  heaA'v  string.  When 
not  in  nse  the  bag  can  be  rolled  into  a  small, 
compact  bundle.  Before  rolling  for  storage 
for  any  length  of  time  back-jiack  Avater  bags, 
as  Avell  as  other  tyjies  of  fabric  Avater  bags, 
should  be  thoroughly  dried  since,  if  rolled 
AA'hile  Avet  and  stored  Avhere  they  cannot  readily 
dry  out,  they  Avill  mildeAV,  thus  deteriorating 
the  fabric  and  causing  them  to  leak. 

Rubber-insert  Water  Bag.  (Index  No,  MSF- 
33.) 

The  rubber-insert  Avater  bag  is  designed  for 
use  in  connection  Avith  a  standard  size  knap¬ 
sack  (fig.  0-2),  It  is  constructed  of  highest 
quality  sheet  rubber  and  is  approximately  13 
inches  Avide  by  141/2  inches  in  length  and  41/2 
inches  in  depth.  It  is  proAuded  Avith  tAvo  baffle 
partitions  to  assist  the  bag  in  holding  its  sha])e 
Avhen  filled.  It  is  proAuded  Avith  a  2-inch  screAV 
cap  and  collar  filler  A’ent  at  the  top  and  a 
standard  i/5-inch  drain  cock  at  the  bottom 
Avliich  is  equip])ed  Avith  a  standard  combina¬ 
tion  %-  to  1/2-inch  hose  nipple. 

All  that  is  necessary  to  use  this  type  of  bag 
for  transporting  Avater  is  to  cut  a  small  hole 
in  the  bottom  of  a  knaj)sack  to  accommodate 
the  outlet  drain  cock.  The  bag  can  be  used 
either  for  transporting  drinking  Avater  or  in 
connection  Avith  the  standard  type  of  hand 

0-1 


0-2 
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pum}),  the  hose  being  readily  attachable  to  the 
combination  nipple  provided.  The  capacity  of 
the  bag  is  approximately  5  gallons  and  its 
weight  when  empty  is  about  2^  pounds.  The 
standard  kna|)sack  specification  contains  a  pro- 


l-'KJUiti;  0-2. — Rubbei'-insert  water  bag  tstaiulard  combination 
y^-  to  %-incli  hose  nipple  not  shown). 


provides  either  a  5-gallon  or  10-gallon  size 
milk  can  of  first-grade  construction  and  of 
sufficient  weight  to  withstand  heavy  service  and 
rough  use. 

Five-Gallon  Water  Can,  Horse  or  Truck 
Transporting.  (Index  No.  MSF-81.) 

The  standard  horse  or  truck  transporting 
water  can  is  constructed  from  24-gage  galvan¬ 
ized  iron.  It  is  rectangular  in  shape  and  ap¬ 
proximately  111/2  fiy  inches  by  lli/o  inches 
high ;  ajiproximate  capacity  5  gallons.  The 
can  is  provided  with  a  galvanized-iron  loop 
handle  and  a  2-inch  brass  filler  collar  and  screw 
cap.  The  cap  is  provided  with  an  oil-and- 
water-resistant  gasket.  This  can  is  particu¬ 
larly  suited  to  the  transportation  of  water,  oil, 
or  any  other  liquid  either  by  horse  packing  or 
truck  or  automobile  transporting.  It  is  stnrd- 


viso  under  which  knapsacks  may 
l)e  procured  which  have  the  spe¬ 
cial  outlet  hole  cut  in  the  bottom 
and  covered  by  a  hinged  flap  for 
use  with  the  rubber-insert  water 
bag. 

Back-Pack  Can,  5-Gallon. 

Refer  to  section  L,  Hand  pump 
eqni])nient,  for  full  details  con¬ 
cerning  the  standard  5-gallon 
back-pack  can  for  use  in  connec¬ 
tion  with  hand  pump,  flame 
thrower,  etc. 

Carriers,  5-Gallon  Back-Pack 
Can. 

Refer  to  section  R,  transporta¬ 
tion  equipment,  vehicular,  for  full 
details  and  description  of  the 
standard  carrier  for  transporting 
the  standard  5-gallon  back-pack 
can  on  automobile  running  boards 
or  the  sides  of  truck  bodies. 

Milk  Cans,  5-  and  10-Gallon  Sizes.  (Index 
Xo.  MSF-80.) 

The  standard  type  of  milk  can  often  proves 
useful  in  fire-control  work  for  trans])orting 
drinking  water,  food,  etc.  The  specification 


ily  constructed  with  reinforced  bottom  and  is 
entirely  suitable  to  withstand  exceptionally 
rough  handling.  (Refer  to  sec.  Q,  Transpor¬ 
tation  equipment,  index  No.  MSF-8T,  or  MSF- 
87-1,  for  illustration  of  the  water  can.) 

Horizontal-Type  Carrier  for  5- 
Gallon  Water  Can  (for 
horse  transportation). 

Vertical-Type  Carrier  for  5- 
Gallon  Water  Can  (for 
horse  transportation). 

Refer  to  section  Q,  Transporta¬ 
tion  equipment,  animal  pack,  for 
full  details  and  illustrations  of  the 
two  types  of  carriers  suitable  for 
use  with  the  5-gallon  water  can 
for  pack  transportation  purposes. 


Figuke  0-4. — Canvas  water  tank  rolled  up. 
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Collapsible,  Canvas  Water  Tank.  (Index 
.No.  345.) 

Tlie  collapsible  canvas  ^vatel■  tank  is  con¬ 
structed  of  thorou^ldy  Avater])roof,  No.  2—!) 
heavy  duck  and  is  tliorou^ldy  reinforced 
throughout,  -where  needed  (fi^s.  0-3,  0-4).  The 
approximate  dimensions  of  the  finished  tanl: 
are  about  72  by  GO  by  20  inches  and  the  ca})ac- 
ity  is  about  three  hundred  and  fifty  oallon;'. 
The  bottom  of  the  tank  is  reinfoi-ced  with  G^/j- 
by  3-inch  hardwood  slats  which  are  inserted 
into  canvas  sleeves  to  assist  in  shaping  and 
stiffenino;  the  tank  when  in  use.  A  12-inch 
filler  vent  is  provided  at  the  to])  center  at  the 
1‘ear  end  which  is  closed  by  means  of  a  draw- 
string  throu<2:h  a  canvas  neck  ])rojecting  about 
12  inches  above  the  to|)  of  the  tank. 

A  ^-inch  rope  reinforcing  is  ])rovided  en¬ 
tirely  around  the  top  of  the  tank,  to  which  are 
fastened  stay  ro])es  at  each  corner  and  at  th.e 
center  of  the  sides  and  ends  of  the  tank.  These 
stay  ro])es  are  for  use  in  tyino;  the  tank  out 
to  the  sides  and  ends  of  a  truck,  or  to  stakes 
or  trees  when  the  tank  is  used  as  a  su])ply 
reservoir  upon  the  o-ronnd. 

44ie  interior  of  the  tank  is  bisected  by  a 
sufficient  number  of  laced-in  baffles  to  kee])  the 
water  from  shifting-  and  Ihus  making  of  the 
loaded  tank  a  more  stable  load  when  on  a 
truck  and  in  transit. 

There  is  a  li/o-inch  iron-])i])e  outlet  and  pite 
A'alve  provided  at  the  I'ear  of  the  tank  at  the 
bottom  center. 

This  ])articular  ty])e  of  tank  can  be  handled 
easily  by  one  man  and  is  ])articularly  adaptable 
to  use  for  transporting  water  in  almost  any 
type  of  truck  having  a  bed  5  by  G  feet  in  size 
or  larger.  The  tank  is  also  very  useful  as  a 
storage  place  for  water  in  dry  fire  camps  where 
water  is  ])acked  in  on  ])ack  animals.  It  is  also 
quite  possible  to  transport  this  tank  by  air- 
])lane,  dro])pino-  it  at  any  oiyon  location  where 
needed  simply  by  removing  the  hardwood  re¬ 
inforcing  slats  from  the  sleeves  in  the  bottom 
so  that  they  will  not  break  and  cause  S])l inters 
to  i)ierce  the  tank. 

Demountable,  Steel  Water  Tank.  (Index 
No.  347.) 

The  demountable,  steel  water  tank  can  be 
obtained  in  ca])acities  rauitino;  from  100  oal- 
lons  to  500  <rallons  by  100-^allon  oraduations. 
It  is  constructed  from  IG-^age  galvanized  iron, 
all  seams  throughout  being  riveted  and  sol¬ 
dered.  The  tank  is  rectangular  in  shape  to 
facilitate  adjustment  to  any  ])articular  type 
of  truck  or  ti-ailer  bed.  It  is  provided  with  a 
sufficient  number  of  baffle  partitions  to  ])reclude 
excessive  inertia  effect  from  the  water  when 
in  transit  and  loaded. 

This  particular  type  of  tank  is  the  one  which 
is  used  on  most  of  the  pump-  and  tank-truck 
e(]ui])ment  used  in  the  western  Regions. 

Idle  weight  of  the  tank  and  its  shape  make 
it  quite  i)ossible  for  one  or  two  men  to  load 


even  the  5d0-gallon  size  without  too  much  diffi¬ 
culty,  and  the  3()()-gallon  size  or  smaller  can 
(luite  readily  be  loaded  anywhere  by  one  man. 

The  outlets  ])rovided  in  the  tank,  one  at  the 
rear  end,  left-hand  coriiei’,  and  one  at  the  cen¬ 
ter  bottom,  may,  of  course,  be  rearranged  to 
accommodate  local  re(]iiirements. 

In  using  this  ty])e  of  water  tank  it  is  sug¬ 
gested  that  wooden  hold-down  bars  with  hook, 
chain,  and  eye-bolt  fasteners  always  be  used  to 
hold  the  tank  in  a  steady  ])osition  on  the  truck 
bed.  Cross  timbers  should  never  be  used  be¬ 
neath  this  tank.  It  should  set  ])erfectly  flat 
u])on  the  truck  l)ed  at  all  times  and  should  be 
securely  fastened  to  prevent  .shifting  since  ex- 
ce.ssive  shifting  may  wear  through  the  material. 

Steel  Tank,  for  Aerial  Delivery.  (Index  No. 

34G.) 

The  steel  tank  for  delivering  li(]uids  from 
an  aii'])lane  to  the  ground  is  constructed  of  two 
molded  ])ieces  of  seamless  steel  which  are 


Figuke  0-5. — Aerial  delivery  water  tank. 


welded  together  in  the  center  (fig.  0-5).  The 
tank  is  approximately  32  inches  in  length  by 
101/5  inches  in  diameter,  and  is  provitled  with 
a  1/4‘iiich  round-iron  handle  at  one  end  and  a 
filler  vent  and  standard  iron-])ipe  i)lug  at  the 
other.  The  ctipacity  of  the  tank  is  ajiproxi- 
mately  10  gallons. 

This  ])articular  item  is  specially  designed  for 
delivering  water  or  oil  from  an  airjilane  to  the 
ground  without  requiring  the  aid  of  a  ])ai-achu(e. 

The  a])])i-oximate  weight  of  the  tank  when 
em])ty  is  23  pounds. 
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Reversible  Sidehill  Plows.  (lU-X.) 

Due  to  tlie  fad  (hat  most  of  the  Forest  Serv¬ 
ice  Regions  iisin^’  horse-drawn  plows  already 
have  ail  ample  stock  of  them  on  liand,  no  de¬ 
tailed  s])ecifications  coverimj;  this  particular 
item  have  been  prepared.  For  the  informa¬ 
tion  of  those  who  wish  to  obtain  a  suitable  ])low 
for  fire-1  iiu'  work,  the  AVesti'rn  Rea’ions  have 


1  1-gallon  canti'on. 

1  ('hain,  log,  ^r,  iiu-h  by 
d)  fcH't,  (b'cking 
with  two  hooks. 

1  Clevis  with  grab  hook 


to  catch 
chain. 
CniTy<‘onib. 
(Joggles,  horse, 

sini 
o 


-inch 


4  Ilamnnn-s, 


Pair  handles,  plow, 
('Xtra. 

Pair  handh's,  .‘<a\v, 
crosscut. 

Kit,  veterinary. 

Links,  oiK'ii,  cold-shnt. 
Lantern,  gasoline. 
Mantas,  pack  covers. 
Pads,  packsaddle. 

1  I’air  pliers, 
and  i)acksaddle  coinbina- 
coinplete  with  coll  a  r  s, 
and  halters  titted  to 


1 

V2 

1 

4 

■) 


1 


:le-.iack. 

Hanu'ss 
lions 
bridles, 
horsc's. 

Plow,  reversible  side-hill,  taken 
down  and  cargoed  for  packing. 

Idow,  coniplet(‘,  set  np  ivady  for 
I’oadside  idowing. 

?  Plowshares,  extra. 

I  I’low  bolt  set,  extra,  complete'. 

1  Hopes,  cargo. 

)-foot  I'ope,  %-iiich,  to  ti(' 
truck  for  hauling. 

t  Saws,  crosscut,  oiyfoot. 

2  Singletn'('s,  ver.v  heav.v. 

I’nl.-iski  tools,  sheathed. 

Wagon  sheet. 


horses  in 


W('dg('S,  falling. 
Wrench,  S-inch, 
W'rench,  spc'cial 
Wrench,  plow. 
Draft  hor.ses. 


monkey. 

bolt. 


FiGLim  I’-l. — Itcversible  sideliill  ijIow. 

found  that  the  two-way  reversible  sidehill  plow 
is  the  one  whicli  most  nearly  meets  all  retiuire- 
ments.  The  IMcCormick-Deerino-  No.  209  or 
the  Oliver  No.  I.-);")  jtlows  will  be  found  to  fulfill 
fire-line  construction  retiuirements  (juite  satis¬ 
factorily.  The  two-horse  size  plow  should  be 
used,  even  thouo-h  drawn  only  by  a  single  horse, 
since  it  is  less  suscejttible  to  breakage  when 
subjected  to  rough  going.  Both  of  the  jtlows 
recommended  are  of  the  take-down  tyjte.  Fig¬ 
ure  P-1  illustrates  the  Oliver  No.  155  readv 
for  packaging  for  horse  trans})ortation. 

Horse  Plow  Units. 

Region  1  emj)loys  what  are  termed  “horse 
})low  units’'  in  fire-control  work.  Where  such 

units  are  maintained,  thev  consist  of  one  of  the 

.  %/ 

following  lists  of  items,  either  of  which  pro¬ 
vides  a  satisfactory  unit  ready  for  immediate 
trans})ortation  to  a  going  fire.  AVhere  a  first- 
class  outfit  is  desired,  the  No.  1  unit  is  main¬ 
tained.  At  locations  where  only  the  ])low 
e([uipment  is  kept  intact  and  pick-up  hoi-ses 
are  to  be  used,  the  No.  2  unit  is  maintained. 


Xoxr. — The  pack  containing  (lie  plow 
should  also  contain  2  singh'trces,  1 
chain,  1  clevis,  2  open  cold-shut  links, 
1  monkey  wrc'iich,  1  plow  wrench,  t 
pair  pliers.  2  butt  chains,  and  about  20  feet  of  hay  win* 
or  Xo.  12  wire. 

A  .s(‘cond  pack  .should  consist  of  80  pounds  of  haled 
hay.  .10  ])onnds  of  oats,  nose  hags,  cnrrycond),  veter¬ 
inary  kit,  1  canteen,  and  2  canvas  buckets. 

The  harness  and  saddles  will  he  placed  on  the  team 
and  they  will  he  expected  to  pack  their  loads  to  the 
fire. 
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2 

1 

1 


Blankets,  saddle.  f 

Water  bucket,  canvas. 
Chain,  log,  light  st('('l.  1 

tested,  w  i  t  h  two 
hooks.  1 

Chains,  butt.  1 

Clevis,  with  grab  liook  4 

to  tit  chain.  4 

12  Links,  open,  cold-shnt.  2 

1  Plow,  reversibh'  side-  M) 

hill.  .40 

1  Plowshare,  c'xtra. 


S- 


4 

1 


Plow  bolt  set,  extra, 
complete. 

Wi('nch.  monk('.v, 
inch. 

Wrench,  plow. 

Wrench,  special  bolt. 
iMantas,  p;ick. 

Hopes,  cargo. 

Bags,  nos('. 

Pounds  hay,  haled. 
I’onnds  oats. 


srei’EE.MEXTAi,  Kcjrii’M  EXT  s r(i(a;STEi> 


2  Bags,  nose,  large. 
2  Blanket.s,  .saddle. 

1  Brush,  currying. 


Plow  Unit  Eqeii’ment  Xo.  1 

2  Water  bnck('t.s. 


can- 


va.' 


4  Butt  chains,  lonj 


4  Bags,  water.  .4-gallon, 
man  pack. 

2  Hammers,  single-.iack. 

1  I’air  handles,  plow,  ex¬ 

tra. 

2  Pair  h  a  n  d  1  r  s,  saw, 

crosscut. 

1  Kit,  first  aid. 

1  Kit,  veterinarian. 


1  Lantt'rn,  ga.soline. 

1  Outfit,  horseshoc'ing. 

1  l’('avy.  lightweight. 

2  Saws,  c-ros.scu.s,  falling. 
2  Shovc'ls.  ladies'. 

2  Tools,  Pulaski, 
sheatlu'd. 

2  Wedges,  falling. 
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I'lcuKK  J’-i;, — 1  slaiidai’d  plow  oiitlit. 


Figure  P-2  illustrates  the  standarcl  liegion 
1  })low  outfit  iiiinus  the  hay,  oats,  harness- 
])acksaddle  coiiibiuation,  and  horses.  At  the 
right  of  the  illustration  Avill  be  seen  the  ploAV 
bundle  cargoed  and  ready  for  packing. 

Harness  and  Packsaddle  Combination.  (In¬ 
dex  Ao.  17i).  Ivl-X.) 

The  harness  and  saddle  combination  con¬ 
sists  of  a  heavv-duty  harness  combined  Avith  a 


large-size  Decker  packsaddle  (fig.  P-3).  This 
item  is  so  designed  that  both  harness  and  pack¬ 
saddle  are  proA’ided  for  either  pulling  a  ploAA" 
in  fire-line  construction  AA'ork  or  packing  the 
})loAV  to  and  from  the  job.  The  saddle  part 
of  the  combination  has  an  extra  large  tree 
adaptable  to  lieaA^y  draft-type  AAork  horses. 
The  specification  includes  eA^erything  necessary 
but  the  collar  and  saddle  pads. 

Since  liegion  1  is  the  originator 
of  the  harness-packsaddle  combi¬ 
nation,  and  is  in  a  position  to  sup- 
jd}"  them  upon  reasonable  notice, 
it  is  recommended  that  Forest 
Sei’Auce  units  interested  in  this 
particular  type  of  equipment  and 
desiring  to  purchase  it  do  so 
through  Kegion  1  procurement  di- 
Ausion,  in  order  that  suitable 
equipment  Avill  be  insured. 

PloAv  H  a  r  n  e  s  s,  Heavy-duty. 
(Kl-X.) 

Region  1  has  found  through  ex- 
])erience  that  AA'here  the  fire-line 
])loAA’  AA’oi’k  is  exceptionally  lieaA’y 
and  in  rough  going,  the  harness- 
saddle  combination  does  not  AA’ork 
out  too  AA'ell.  The  main  difficulty 
AA’ith  this  combination  is  that 


Fiui  kk  1— a. — ('oiiil)inaliun  plow  harness  and  packsaiUlle. 
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wliere  it  is  used  for  straight  draft  work  for  a 
fidl  day  at  a  time,  tlie  saddle  tends  to  ^all  the 
liorse,  unless  extreme  care  is  used  in  arran^in^ 
the  saddle  ])ad  and  blanket  and  the  saddle 
cinch  is  allowed  to  be  as  loose  as  practicable. 

In  certain  localities  where  they  maintain 
heavy-dnty  ])low  units,  the  reo-ion  uses  a 


l*-4. — ll-l  type  heavy-duty  plow  harness. 

straight  skeleton  type  of  plow  harness  (fig. 
P-4).  This  harness,  as  illustrated,  consists  of 
nothing  more  than  hames,  tugs,  back  and  belly 
band,  back  and  hip  straps,  and  crouper.  Lines 
and  bridle  com])lete  the  outfit  if  the  horse  is  to 
be  driven ;  if  the  horse  is  to  be  led,  a  blinker 
halter  may  be  used. 

Power-Driven  Saw.  (Rl-X  &  Kl-P.) 

In  1934.  Kegion  1  began  using  power  saws 
in  connection  with  fire-line  construction  work- 


and  other  timber-felling  and  sawing  work. 
Since  that  time  the  region  has  been  experiment¬ 
ing  with  and  developing  the  Wolf  portable 
timber-sawing  machine,  which  is  manufactured 
fiy  the  Keed-Prentice  Corporation  (fig.  P-5). 
This  is  a  chain-type  saw.  The  machine  is 
equi[)j)ed  with  a  5-horsepower  four-cycle  air¬ 
cooled  Reed  -  Prentice  m  o  t  o  r 
weighing  47  ])ounds.  The  entire 
unit  weighs  85  pounds. 

During  the  period  of  develop¬ 
ment,  Region  1  has  perfected  this 
])articular  machine  to  a  point 
where  it  has  reached  a  stage  of 
])racticability  for  use  in  connec¬ 
tion  with  fire-line  construction 
work.  It  is,  of  course,  like  all 
other  high-powered  lightweight 
])ortable  machines,  rather  tenpier- 
amental  in  o])eration.  Therefore, 
when  used  under  emergency  con¬ 
ditions,  it  should  be  handled  by 
qualified  and  exi)erienced  o])era- 
tors  to  obtain  maximum  results. 
Comparative  tests  have  shown 
that  the  ])ower  saw  is  superior  in 
rate  of  work  to  seA’eral  gangs  of 
sawj’ers  using  hand  crosscut  saAvs. 

It  is  necessary  to  re-Avork  the 
machine  as  it  is  obtained  commer¬ 
cially  to  some  extent  before  it  is 
suited  for  use  in  connection  Avith 
fire-control  AA'ork.  HoAvever,  the  changes  neces¬ 
sary  are  someAA'hat  minor  and  can  easily  be 
accom])lished  by  an  experienced  mechanic. 

Region  1  has  purchased  sexTral  of  these  ma¬ 
chines  for  other  Regions  and  outside  agencies. 
Probably  Forest  Service  units  desiring  ma¬ 
chines  of  this  type  should  procure  them 
through  Region  1.  This  is  the  only  ])OAver- 
driven  saAv  suitable  for  forest  fire-control  AAmrk 
since  it  is  light  enough  to  be  moA’ed  about 
AA'ithout  mountiuo-  on  Avheels. 


i*-j. — AA'olf  cliuiii  saw  as  rccoiulitionoil  by  Uvsion  1,  togetlwr  with  transporting  box. 
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FiGUiiK  I’-U. — Snag-bol'ing  outfit. 


Snag-Boring  Machine.  (E6-X.) 

This  is  a  portable  gasoline-electric  machine 
designed  for  boring  holes  in  snags  so  that  they 
can  be  felled  ivith  dynamite  or  by  burning. 
The  complete  outfit  consists  of  l-kiloivatt  125- 
Yolt  direct -current  generator  directly  coupled 
to  a  l^-horsepower  four-cycle  air-cooled  en¬ 
gine  ;  tiYO  pay-out  reels,  each  carrying  500  feet 
of  tivin  conductor,  with  suitable  brushes  for 
constant  contact ;  two  standard  3/2"  oi'  %-inch 
electric  drills  with  reversing  switch;  and  fivei 
or  more  l^/y-inch  barefoot  augers  48  inches  long 
with  36-  to  40-inch  worm  (fig.  P-6).  The  en¬ 
gine  and  generafor  are  mounted  on  pipe  run¬ 
ners  with  handles  for  easy  transportation  by 
two  men.  The  engine-generator  unit  weighs 
118  pounds  and  is  separable  for  packing. 

The  advantage  of  a  machine  of  this  kind  in 
fire  suppression  is  the  saving  of  time  in  felling 
large  snags.  With  this  equipment  holes  can  be 
bored  at  a  rate  of  45  to  50  inches  per  minute, 
arid  with  a  trained  crew  large  snags  can  be 
bored  and  blasted  much  more  rapidly  than 
they  can  be  felled  by  hand  methods.  Disad¬ 
vantages  are  relatively  high  cost  of  operation, 
lack  of  trained  crews,  inconvenience  of  trans¬ 
portation  in  rough  topography,  and  difficulty 
of  handling  in  heavy  reproduction  of  brush. 
The  weights  of  the  various  component  parts  of 
the  unit  are  as  follows :  Pounds 

Engine  and  generator  (separable  for  packing) _ 118 

Two  or  %-incli  drills,  18^4  pounds  each _  37 

Two  reels  and  frames,  55  pounds  each  with  cable-  110 
Five  auger  hits  in  canvas  roll _  15 

The  cost  of  each  complete  unit  is  approxi¬ 
mately  $550. 

Suggested  ISIetiiods  for  Locating  Bored  Holes 
IN  Snag-Cutting  Operations 

Figure  P-7  illustrates  some  of  the  possible 
combinations  of  bore  holes  than  can  be  deto¬ 


nated  by  the  ordinary  cap-and-fuse  method, 
using  only  one  cap.  Any  combination  of  bore 
holes  can  be  used  with  full  assurance  that  the 
entire  charge  will  detonate  providing  there  are 
no  breaks  in  the  powder  train.  If  a  break  is 
desirable  or  necessary,  make  the  connection  with 
a  piece  of  cordeau  as  shown  in  12,  figure  P-7. 

Forfy-percent  straight  dynamite  has  proved 
the  most  effective  powder  to  use.  Roughly,  a 
stick  of  powder  1  inch  in  diameter  and  8  inches 
long  will  give  a  clean  shear  of  about  64  square 
inches  or  4  inches  on  each  side  of  the  hole. 
However,  owing  to  the  fanning  out  of  bore 
holes  from  a  common  center  this  cannot  be 
used  as  a  formula,  in  arriving  at  amount  of 
powder  to  use  for  snags  of  a  given  diameter. 
Each  snag,  owing  to  difference  in  shape  and 
structure  of  wood,  is  a  problem  in  itself. 

Dynamite  sticks  1  inch  in  diameter  have 
been  found  to  be  the  iijost  economical  and  ef¬ 
ficient  and  give  the  cleanest  shear  when  loaded 
in  1%-inch  holes.  As  the  1-inch  stick  fits 
snugly  in  the  Ihg-inch  bore  hole,  no  slitting 
of  cartridges  is  necessary,  thus  saving  time  in 
loading.  Dynamite  1  inch  in  diameter  is  not 
stock  size  for  the  west  coast  but  manufacturers 
are  equipped  to  turn  out  this  size  on  short 
notice  and  have  no  objection  to  doing  so. 

The  shearing  effect  of  a  charge  of  dynamite 
loaded  in  a  bore  hole  of  a  given  diameter  does 
not  increase  in  proportion  to  increase  in  diam¬ 
eter  of  bore  hole.  More  pressure  is  exerted, 
however,  but  this  pressure  follows  the  line  of 
least  resistance  which,  after  a  certain  amount 
of  shear  has  taken  place,  is  parallel  to  the  grain 
of  the  wood — best  illustrated  by  the  brooming 
effect  on  stumps.  A  broom-top  stump  is  a 
good  indication  of  overloading  in  spots  and 
improperly  spaced  holes. 

Nothing  is  gained  by  the  concentration  of  a 
large  amount  of  powder  either  in  a  single  large 
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/2"d/ci. 


48  d/ a. 


—  F/nsfho/efodei-ermin&'I’^ickness 
66  diet,  of  sound  wood-  /f  oyer  /2"other' 
radial  holes  1o  be  bored  at  an(jle 
to  radius  to  proy/de  fuH  depth 
throu<)h  solid  y/ood 


57"dic(. 


10 


irf  tamping 
deau 


Boreholes  horizontal  if 
direction  of  fall  is  Immaterial 


I i/usfratinq  method  of  boring 
to  control  direction  of  fall 
of  loaning  frees 


Cordeau  connections 
for  broken  por/der  train 


Theoretical  area  of 
sheared  wood 


PicruE  I’-7. — Rujrgostecl  methods  of  locating  bored  holes  in  snag-cutting  operations. 


liole  or  ii  number  of  small  holes  closely  spaced 
unless  it  is  desirable  to  a})ply  extra  force  as  is 
necesstiry  in  felliu"  snap’s  ajjaiust  their  lean. 
Sufficient  ]K)wder  must  then  be  concentrated  as 
near  the  center  as  possible  to  lift  and  throw 
the  butt  of  the  sna^  ])ast  its  center  of  <xi'Kvity 
(fi^.  P-7,  9,  11).  Another  case  of  deliberate 


overloading  is  illustrated  in  G  where  it  is  neces¬ 
sary  to  break  through  a  layer  of  rotten  wood 
and  casehardened  shell. 

Comjiaratively  small  diameter  holes,  not  to 
exceed  ll^  inches,  ])ro])erly  spaced,  are  the 
most  efficient  and  economical,  ^livin^  the  great¬ 
est  amount  of  shear  for  the  amount  of  powiler 
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used.  This  was  determined  by  rather  exhaus¬ 
tive  tests  conducted  in  cooperation  with  repre¬ 
sentatives  of  a  powder  company. 

When  nsin^  a  combination  of  holes,  one  or 
more  of  which  are  connected  in  the  center  of 
snao;,  as  in  fijinre  P-7,  9,  to  insure  an  unbroken 
powder  train,  it  is  good  practice  to  insert  a 
piece  of  cordean,  being  sure  that  it  extends 
some  distance  into  the  connection  bore  hole. 
If  this  precaution  is  not  taken  a  few  auger 
chips  might  break  the  powder  train  and  result 
in  a  partial  misfire.  When  using  cordean  to 
connect  the  powder  around  a  sharp  angle,  as 
illustrated  in  Figure  P-7,  4,  5,  7  or  8,  bend  the 
cordean  carefully  (it  breaks  easily  if  bend  is 
too  short)  and  let  it  extend  into  each  charge  of 
powder  about  6  inches;  tamping  can  then  be 
inserted  (fig.  P-7,  12). 

The  following  files  should  be  available  to 
sharpen  augers :  4-inch,  flat,  smooth ;  4i/2-inch, 
triangular,  smooth ;  8-inch,  round,  smooth. 

In  operating  the  drill  outfits  it  is  essential  to 
always  stop  the  motor  before  using  the  reverse 
switch.  If  the  motor  is  not  stopped,  it  may 
burn  out. 

Snag-Felling  Machine.  (Rl-X.) 

The  Region  1  snag-pusher  attachment  for 
trail  builders  was  developed  after  several  years’ 
experience  using  heavy  bumpers  with  teeth  ex¬ 
tended  on  the  front  of  tractors  of  Caterpillar 
60  and  Allis-Chalmers  75  types;  and  from  this, 
the  idea  of  an  extended  bumper  attachment  for 
a  lighter  tractor  for  use  in  connection  with  fire- 
control  work  originated  (fig.  P-8). 

The  snag  pusher  consists  of  two  8-inch  chan¬ 
nels  Aveighing  11.5  pounds  per  foot  and  20  feet 
long  fastened  to  the  dead  axle  shaft  of  the 


tractor  by  a  special  bracket  easily  detached  by 
taking  out  six  bolts  on  each  side.  These  chan¬ 
nels,  Avhich  are  braced  laterally  and  reinforced 
at  the  bends,  fit  close  to  the  sides  of  the  tractor 
and  taper  from  7  feet  6  inches  at  the  back  end 
to  2  feet  4  inches  at  the  front  end  Avhich  extends 
10  feet  ahead  of  the  moldboard.  The  front  end 
of  the  ram  is  fastened  together  by  a  U-shaped 
reinforced  bar  on  which  scallops  or  teeth  with 
sharp  edges  are  cut.  These  teeth  keep  the  ram 
from  sliding  up  the  side  of  the  tree.  At  the 
jioint  Avhere  the  front  end  of  the  lift  arms  of 
the  trail  builder  is  fastened  onto  the  side  chan- 
]iels  by  the  forward-lift  link  assembly  an  ad¬ 
justing  bracket  has  been  installed.  This  is  pin 
connected  to  the  arms  of  the  frame  of  the  trail 
builder  so  the  ram  can  be  raised  or  loAvered  as 
desired.  In  addition  to  this  adjustment  the  ram 
is  also  adjusted  for  height  by  the  raising  and 
loAvering  of  the  side  channels  and  moldboard. 
The  extreme  lift  of  the  ram  or  bumper  is  15 
feet  above  the  ground,  giving  A^ery  good  lever¬ 
age  at  this  point  against  trees  or  snags  to  be 
jAushed  oA'er. 

Advantages. — A  machine  mounted  on  a  trail 
builder  has  the  folloAving  adA^antages  :  In  build¬ 
ing  fire  line  close  to  the  fire  edge,  fhe  operator 
cannot  pick  the  ground  he  Avishes  to  traA’el  on. 
With  the  trail  builder,  he  can  cut  out  a  trail 
that  is  possible  to  get  the  tractor  oA^er  and  build 
a  fire  line  and  a  trail  for  the  tractor  at  the 
same  time  on  steep  sidehill  for  short  distances. 
On  ground  AAdiere  the  tractor  can  be  manipu¬ 
lated  Avithout  making  a  trail,  the  machine  Avill, 
of  course,  move  ahead  faster,  pushing  logs  or 
brush  piles  out  of  the  Avay  Avith  the  moldboard, 
and  pushing  doAvn  Avith  the  bumper,  trees  and 
snags  on  either  side  of  the  hre  line,  or  burning 
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over  (he  tractor  to  ])rotect  (lie  operator  and 
inacliine,  Imt  tlie  experienced  operators  object 
to  usin^  it  because  it  obstructs  their  vision. 

It  is  not  believe<l  advisable  to  consider  this 
attaclnnent  for  a  larger  tractor  for  <;eneral 
use  since  tlie  heavier  niacbine  wonld  be  slower 
and  liarder  to  maneuver  on  steej) 
slopes.  On  fairly  level  ground  in 
lai'o-e  timbei-,  however,  it  would 
])i-ove  a  useful  ]nece  of  eqni])ment. 

The  co.st  of  the  tree-])nshin<>-  at¬ 
tachment  is  ap]iroximately  $27“) 
and  it  can  be  attached  to  any  11)35 
Garwood  trail  builder  on  a  55  Cle- 
(rac  in  121/.  hours  by  two  men. 

Brush-Buster  Machine.  (PG-X.) 

A  V-sha])ed  machine  desi^'iied 
for  attachment  to  the  front  end  of 
a  trail  builder  frame  on  a  tractor 
of  35  or  55  horse])Ower  is  the  brush 
blister  (fia'.  P-9).  The  model  il¬ 
lustrated  is  attached  to  a  mechani¬ 
cal-lift  trail  Imilder  carried  by  a 
Cletrac  tractor.  It  can  be  adapted 
to  other  makes  by  chan^ino-  design 
of  connections  slightly.  The  purpose  of  the 
machine  is  to  clear  brush,  small  trees,  logs,  and 
debris  in  fire-line  construction.  It  is  not  in¬ 
tended  for  plowing  trench,  but  under  favorable 
conditions  a  second  trip  over  the  line  accom- 
jilishes  fairly  conqilete  clearing  to  mineral  soil. 
It  is  desirable  to  use  this  machine  for  clearing 
and  to  follow  with  a  tractor  or  horse-drawn 
]dow.  Weight  of  the  35  size  is  about  750 


PujLUE  I’-lU. — Kcgioii  0  fire-line  trencher. 

pounds;  of  55  size  about  900  pounds;  a[)proxi- 
mate  cost  $275  to  $300  according  to  size. 

Fire-Line  Trencher.  (KG-X.) 

Kegion  G  has  designed  a  heavy-duty  two¬ 
wheeled  middlebuster  type  of  tractor-drawn 
fire-line  plow  (fig.  I*-10).  The  plow  is  so 


snags  out  iu  the  burned  area.  Xo  trouble  luis 
been  experienced  pushing  over  trees  and  snags 
up  to  24  inches.  Above  this  size,  it  depends 
on  how  hard  the  ground  is  and  the  root  struc¬ 
ture  under  the  trees.  Snags  generally  can  be 
tip]>ed  over  more  easily  than  gremi  trees  al- 


PiGUKE  — Itrnsh-bustcr  machine. 


(hough  they  are  much  more  likely  to  break  off. 
Ill  Region  1,  all  ti-ee  species  up  to  30  inches 
have  been  tipped  over  except  larch  which  has 
a  very  deej)  taproot.  On  one  test  where  actual 
count  was  kept,  eight  snags  averaging  20  to  30 
inches  Avere  tipped  OA'er  in  30  minutes  and  500 
feet  of  line  Avas  made  through  an  old,  logged- 
off  area  on  level  ground.  On  another  test,  13 
snags  Avere  ti]iped  out,  7  from  14  to  18  iuches, 
5  aA’eraging  28  inches,  and  1  32- 
inch  Douglas  fir;  also,  15  chains 
of  line  Avere  made  through  an  old 
logged-off  area  in  1  hour  30  min¬ 
utes.  A  number  of  fire  foremen 
and  forest  officers  Avere  at  these 
demonstrations  and  it  Avas  agreed 
that  the  trail  builder  did  as  much 
Avork  as  fi  creAV  of  30  to  50  men. 

D  had  vantages. — A  5  5  t  r  a  i  1 
builder  and  tree  pusher  is  a  heaAW 
and  exjiensiA’e  ])iece  of  equi})menl. 

The  only  fires  on  Avhich  it  can  be 
used  to  advantage  are  those  clos(' 
to  roads  and  on  fairly  leA’el 
ground.  It  takes  a  skilled  o])era- 
tor  to  handle  the  machine  and  not 
get  hurt  himself  or  damage  the 
machine,  becau.se  a  quick  jerk  may 
})ring  doAvii  the  to])  of  a  burned  oi' 
rotten  snag.  There  ai-e  a  feAV 
trained  o])erators  Avho  can  handle 
these  tree  and  snag  ])ushers  successfully,  bur 
many  are  afraid  to  o])erate  the  machines.  This 
equipment  is  A’ery  satisfactory  in  its  ])lace,  but 
is  too  specialized  for  Avide  use.  It  is  aatII 
ada])ted  foi-  such  Avoi-k  as  construction  of  fire¬ 
breaks  and  hazard-reduction  AA'ork  in  old  burns 
and  snag-infe.sted  areas.  A  roof  has  been  built 
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Fua'iiE  1*— 11. — Fii’e-liiie  plow  de\elope(l  b.v  Arkansas  State  Forest  Ser\ice,  Little 

Rock.  Ark. 


Rolling  -  Disk,  Fire  -  Line  Plow. 

(Florida  State  Forester,  Tal¬ 
lahassee,  Fla. — X.) 

The  Florida  State  Forest  Serv¬ 
ice  uses  a  rolling-disk  tractor  plow 
for  fire-1  iiie  construction  work 
(figs.  P-12,  P-13).  The  plow  is 
provided  with  a  small  center 
buster  and  two  rolling  disks  upon 
each  side  and  immediately  behind 
the  center  buster.  The  plow  is 
built  for  exceptionally  heavy-duty 
work  upon  fairly  level  ground. 
It  plows  a  fire  line  about  6  feet  in 
width  and  down  to  8  inches  in 
depth.  It  is  unnecessary  to  clear 
brush,  rotten  logs,  or  rotten 
stumps  before  using  this  plow. 
Heavier  stumps,  solid  logs,  trees, 
etc.,  must,  of  course,  be  cleared 


designed  as  to  withstand  rough 
going  of  any  sort  and  will  stay 
right  side  up  anywhere  that  a 
tractor  can  go.  This  particular 
plow  is  designed  primarily  for  use 
with  the  crawler-type  tractor  and 
works  quite  satisfactorily  when 
pulled  by  the  35  size.  It  can  be 
handled  by  a  smaller  size  tractor 
if  the  going  is  not  too  rough  or 
the  soil  too  rocky  or  full  of 
stumps.  It  is  unnecessary  to  clear 
ahead  of  this  trencher  any  more 
than  that  which  is  required  to  get 
the  tractor  through. 

Detailed  specifications  may  be 
obtained  from  the  regional  for¬ 
ester,  Portland,  Oreg. 


Figuke  1’-12. — Florida  rolling-disk  lire-lino  plow. 


Lightweight,  Crawler  Tractor  Plow.  (Ar¬ 
kansas  State  Forester,  Little  Rock,  Ark. — 
X.) 

The  Arkansas  State  Forest  Service  has  de¬ 
signed  a  substantial  mechanical-lift  plow  which 
can  be  attached  to  the  front  of  a  20  or  30  size 
crawler-type  tractor  (fig.  P-11).  The  plow  is 
supported  by  a  swinging  beam  which  projects 
from  beneath  the  tractor  and  a  framework 
built  over  the  front  of  the  tractor  including  a 
worm  gear  and  take-up  shaft  from  which  a 
cable  or  chain  is  extended  to  the  plow  for 
raising  and  lowering  the  same.  The  plow  may 
be  raised  and  lowered  by  the  operator  while 
sitting  in  the  driver’s  seat.  The  plow  has  a 
forward  projecting  beam  to  the  front  end  of 
which  is  attached  an  adjustable  depth  gage 
or  shoe  so  that  the  plow  may  be  set  for  con¬ 
structing  a  trench  of  any  depth  desired.  The 
plow  itself  is  of  the  middlebuster  type. 

You  are  referred  to  the  Arkansas  State  for¬ 
ester  for  further  detailed  information  or  for 
si)eeifications. 


away  beforehand.  The  plow  is  equipped  with 
])ower  lifts  which  are  controlled  from  the  trac- 


FiGUiiE  1’— 13. — Florida  rollin.g-disk  lirc-liiic  plow  in  action. 


tor  driver’s  seat.  The  entire  weight  of  the  plow 
is  carried  on  its  two  wheels.  The  approximate 
weight  of  the  plow  is  3,600  pounds,  and  while 
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it  can  1)0  operated  witli  a  85  tractor  (crawler 
type),  the  50  size  tractor  is  more  satisfactoiw. 

This  ])]ow,  as  described  and  illustrated,  can 
be  purchased  for  approximately  $600  to  $T(X). 
For  further  detailed  information  refer  to  the 
Florida  State  forester. 

Tractor-Drawn  Walking  Plow.  (Michigan 
Forest  Fire  Experiment  Station,  Roscom¬ 
mon,  Mich. — X.) 

The  IMichigan  State  Forest  Service  has  de¬ 
veloped  at  its  Roscommon  Experiment  Sta¬ 
tion,  a  heavy-duty  type  of  walking  plow  for 
nse  with  a  small  tractor  in  fire-line  construc¬ 


tion  work  (fig.  P-14).  The  plow  weighs  aj)- 
proxiniately  600  pounds  ami  is  constructed 
substantially  like  the  conventional  steel-beam 
ty])e  of  horse-drawn  walking  plow.  The  fur¬ 
row  cut  by  the  plow,  together  with  the  rolled 
sod,  leaves  a  fire  line  approximately  40  inches 
in  width.  The  plow  is  adaptable  for  use  with 
either  a  wheel-or  crawler-type  tractor  of  20  to 
80  horse]:)Ower  wherever  a  tool  of  this  nature 
is  suitable  for  fire-line  construction. 

Detailed  si)ecifications  or  further  informa¬ 
tion  regarding  this  particular  item  of  equip¬ 
ment  can  be  obtained  from  the  IMichigan  For- 
est  Fire  Experiment  Station,  Roscommon, 
Afich. 


I’lGur.B  1-14. — Tractoi’-clrawn  plow  developed  by  Miclnaan  Forest  Fire  Experi¬ 
ment  Station,  Roscommon,  Mich. 
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Figl’HE  Q— 1. — Complete'  Decker  packsaddle  with  sling  ropes. 


Decker  Packsaddle.  (Index  No.  MSF-307. 

Rl-X.) 

dlie  Decker-type  packsaddle  was  developed 
in  Region  1  quite  a  ninnber  of  years  ago  by 
outside  agencies  in  the  business  of  commercial 
jiacking  (figs.  Q-1,  Q-2).  The  Decker-type 
saddle  is  especially  adapted  by  heavy-duty 
jtacking.  It  consists  of  a  tree  vdiich  is  made 


from  cottomvood  side  bars,  held  in  itlace  by 
two  steel  bars  or  forks  instead  of  the  usual 
hardwood  crosspieces.  The  tree  is  then  out¬ 
fitted  with  a  complete  aparejo,  pad,  breeching, 
and  breast  straps.  The  saddle  requires  but  a 
single  cinch. 

This  particular  type  of  saddle  is  used  almost 
universally  throughout  Reirion  1  and  in  some 

A/  ~ 


Figlue  0-2. — Docker  packsaddle  tree,  illustrating  steel  cross  bars  and  rigging  strap  attachments. 
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parts  of  Region  4.  Wherever  it  has  been  used 
to  any  great  extent  by  jiackers,  it  has  been  pro¬ 
claimed  superior  to  the  old  style  cross-tree  or 
sawbnck  type  of  ])acksaddle.  In  a  few  in¬ 
stances  where  the  Decker  has  first  been  tried 
ont,  objections  have  been  voiced.  Upon  inves¬ 
tigation  of  these  cases  it  has  been  found  that 
the  saddletrees  were  not  fitted  to  the  animals 
upon  which  the  saddles  were  used.  This  is  one 
of  the  ])articnlarly  outstanding  features  of  the 
Decker  saddle,  in  that  the  tree  can  be  shaped 
to  fit  individual  horses  or  nudes  simply  by 
heating  and  bending  the  steel  forks. 

The  specification  covering  this  item  provides 
for  a  comjilete  saddle,  including  Decker  tree, 
aparejo,  pad,  breeching,  breast  strap,  latigo 
straps,  and  cinch.  Since  Region  1  uses  the 
Decker  packsaddle  only  thronghont  the  region 
and  always  has  a  surplus  stock  on  hand,  it  is 
recommended  that  Forest  Service  units  desir¬ 
ing  to  purchase  this  particular  type  of  equip¬ 
ment  do  so  through  the  Region  1  procurement 
division,  in  order  that  satisfactory  saddles  may 
be  secured. 

Cross-Tree  Packsaddle.  (Index  No.  MSF- 
306.) 

The  cross-tree  type  of  packsaddle  is  the  old 
conA^entional  style  of  packsaddle  familiarly 


The  specification  covering  this  particnlar 
equipment  item  will  secure  a  packsaddle  as 
described  above  and  as  illustrated  in  figure 
Q-3,  except  for  the  extended  hardwood  cross 
bars  which  have  been  modified  so  that  they 
do  not  extend  below  the  cottonwood  backpiece 
of  the  tree. 

Packsaddle  Cinch.  (Index  No.  MSF-98.) 

The  specification  covering  this  item  provides 
a  mohair  cinch  approximately  25  inches  in 
length  and  constructed  for  heavy-duty  use. 
This  particular  type  of  cinch  is  quite  univers¬ 
ally  used  for  rigging  packsaddles. 

Cinch,  Lash.  (Index  No.  MSF-97.) 

The  lash  cinch  is  for  use  in  lashing  on  the 
load  where  a  large  canvas  pack  cover  is  used. 
It  consists  of  a  6%  by  26^2 -hich  three-ply 
heavy  duck,  cinch  band  equipped  at  one  end 
with  a  dee  ring  and  at  the  other  end  with  a  dee 
hook,  so  that  a  lash  rope  can  be  used. 

The  use  of  the  lash  ro})e  and  throwing  the 
diamond  hitch  is  ra])idly  becoming  a  lost  art, 
especially  where  the  Decker  type  of  packsaddle 
is  used.  The  more  simple  and  fully  as  efficient 
manner  of  swinging  the  side  jiacks  involves  the 
use  of  individual  sling  ropes  upon  each  side 
of  the  saddle  in  which  the  side  packs  are  swung. 


FiGuuE  — Cross-troe  packsiKldlc. 


Packsaddle  Latigo.  (Index  No. 
MSF-228-S.) 

Latigo  straps  of  a  quality  suitable 
for  ])ack  transportation  work  can  be 
obtained  by  using  the  following  speci¬ 
fication  : 

Specif  cation.  —  Latigoes  shall  be 
constructed  from  grade  No.  1  latigo 
leather  and  shall  be  constructed  to  the 
following  dimensions :  Length  shall  be 
not  less  than  7  feet  2  inches;  width 
shall  be  not  less  than  1%  inches; 
thickness  shall  be  not  less  than  three- 
thirty-seconds  of  an  inch. 

One  end  of  latigo  shall  be  tapered 
beginning  at  a  point  approximately  1 
foot  from  one  end,  tapering  to  a  width 
of  seven-sixteenths  of  an  inch  at  the 
end.  The  other  end  shall  not  be 
tapered. 

Packsaddle  Blanket.  (Index  No. 
MSF-47-S.) 

A  good,  serviceable,  wool  -  filled 
blanket  can  be  obtained  at  a  reasonable 


known  as  the  sawbuck  type.  It  consists  of  cot¬ 
tonwood  side  bars  or  backpieces,  fastened  to¬ 
gether  with  hardwood  cross  bars.  The  saddle 
is  equipped  with  breeching,  breast  strap,  and 
double-rig  cinches  and  latigoes.  It  does  not 
jirovide  an  aparejo  pad,  which  necessitates 
using  more  padding  beneath  the  saddle  to  pro¬ 
tect  the  animal  from  the  pack  load.  The  type 
of  tree  employed  in  this  particular  saddle  is 
what  is  known  as  the  Ole  Hagen  pattern. 


cost  by  using  the  following  standard  specifi¬ 
cation  : 

Specif  coition. — ^IVool-filled  blanket  66  by  84 
inches,  in  accordance  with  type  2,  table  1,  of 
Federal  specification  No.  DDD-B-421a,  as 
amended.  Weight  shall  be  4  or  5  pounds,  as 
specified. 

Packsaddle  Pad.  (Index  No.  MSF-260.) 

The  ]iacksaddle  pad  is  of  the  quilted  type, 
approximately  30  inches  long  by  36  inches 
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wide — 18  inches  ^vi(lo  on  either  side  of  the 
hinged  center  of  the  pad.  Each  side  of  the 
pad  is  filled  with  api)roximately  li/o  l)ounds 
of  pure  deer  hair,  which  is  evenly  distrihuted, 
Avith  covering  stitched  quilted 
pattern.  This  ])ad  is  specially  de¬ 
signed  for  heavy-duty  nse  in  con¬ 
ned  ion  Avith  pack  transportation. 

Leather  Halter.  (Index  Xo. 
lMSF-166.) 

A  heaA’y  halter,  designed  pri¬ 
marily  for  leading  })ack  animals. 

Made  of  first  -  grade  harness 
leather,  Avith  1%  -  inch  croAvn 
])iece,  cheeks,  and  cliin  strap,  lined 
Avith  latigo  leather.  Face  piece, 
li/i-inch  latigo  leather,  split  at 
])oth  ends.  DraAV-ty])e  chin  stiap. 

Throat  latch  fastened  Avith  har¬ 
ness  snap. 

Rope  Halter.  (Index  Xo.  MSF- 
1G7.) 

A  snhstantial  halter  for  light 
use,  Avhere  the  more  expensive 
leather  halter  is  considered  unnecessary.  Made 
of  i/4-inch  braided  AAdiite  cotton  rope,  Avith  mal¬ 
leable  metal  clamps,  cadmium  finished.  Weight 
a})i)roximately  1  ]Aound.  Specification  gh-es  di¬ 
mensions  for  large  and  medium  sizes. 

Bag,  Packsaddle.  (Index  Xo.  MSF-31). 

Designed  for  use  Avith  cross-tree  saddle,  but 
may  be  used  Avith  Decker  saddle  by  buckling 
the  hanger  straps  through  the  cross  bars  on  the 
saddle.  Made  of  XM.  2  medium-texture  duck, 
with  straps  and  ends  of  harness  leather.  Size 
approximately  12  hv  25  hv  IT  inches  (fig.  Q-4). 


I'lciiiK  Q-4. — Canvas  packsaddle  ba.c’. 


Pack  Cover,  Large  Size.  (Index  Xo.  iSlSF- 
100.) 

The  large-size  pack  cover  is  constructed  of 
heavy  duck  and  is  0  by  12  feet  in  size.  Grom- 
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mels  are  pi-ovided  at  all  four  corners  and  at 
the  center  of  each  side  so  that  the  cover  may  be 
used  for  other  pnrj)oses,  such  as  a  camp  shel¬ 
ter,  etc.  'I'his  type  of  cover  is  foi’  nse  only 


AA’here  it  is  desirable  to  cover  the  entire  animal 
load  after  packing.  For  small  pack  coA’ers  or 
cargo  mantas,  refer  to  the  next  item. 

Cover,  Pack  Manta.  (Index  Xo.  MSF-107-S.) 

The  small  size  pack  coA^er,  or  better  knoAvn 
as  the  cargo  manta,  is  for  use  in  cargoing  in- 
diAudual  side  packs  for  animal  transportation. 
It  can  be  made  from  any  good  grade  of  heavy 
duck  72  inches  in  Avidth  Avithout  the  necessity 
of  any  hems  or  grommets.  The  folloAving 
standard  specification  Avill  obtain  caiiA-as  suit¬ 
able  for  the  }mr]iose : 

Specif  cation. — Natural  finish  No.  6  hard- 
texture  gray  duck  72  inches  in  Avidth,  in  ac¬ 
cordance  AA-ith  Federal  specification  No.  CCC- 
D-771a,  as  amended,  type  1,  table  1. 

Water-Can  Carrier,  Horizontal  Type.  (In¬ 
dex  Xo.  MSF-87.) 

This  type  of  carrier  is  esjiecially  designed 
to  accommodate  tAvo  of  the  standard  5-gal  Ion 
horse-  or  truck-transporting  Avater  cans  (index 
X^o.  MSF-81).  One  carrier  and  tAvo  cans,  Avhen 
filled,  constitute  a  side  pack  for  an  animal  (fig. 
Q-5). 

The  carrier  is  constructed  of  select  3^i-inch 
])ine  material  at  bottom  and  ends  and  is  pro¬ 
vided  Avith  a  30-gage  galvanized-iron  backing 
so  that  it  can  be  used  for  transporting  oil  Avith- 
ont  danger  of  the  oil  coming  in  contact  Avith 
the  animal.  TAA-o-inch  iron  rings  are  ])rovided 
at  the  top  of  the  carrier  so  that  it  may  be 
hung  from  the  saddletree  Avith  either  roiies  or 
leather  straps.  The  carrier  is  so  constructed 
that  the  cans  may  be  filled  in  place  while 
l)acked  on  an  animal,  or  they  may  he  remoA'ed 
from  the  earlier  Avithout  removing  the  carrier 
from  the  animal. 


Figure  Q-5. — lloiizontal-type  vvatei'-caii  carrier. 
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Figuee  Q-G. — Vortical-lype  wator-caii  carrier. 


If  further  insurance  against  cans  coining  out 
of  the  carrier  is  needed  for  especially  rough 
])acking,  two  pieces  of  harness-leather  strap 
and  buckles  can  be  added  without  difliculty  to 
buckle  over  the  top  of  each  can. 

Water-Can  Carrier,  Vertical  Type.  (Index 
No.  MSF-8T-1.) 

The  vertical-type  water-can  carrier  (fig. 
Q-6)  is  designed  to  carry  two  of  the  standard 
horse-  or  truck-transporting  cans  (index  No. 
j\ISF-81),  one  setting  upon  top  of  the  other. 
The  only  advantage  in  this  type  of  carrier 
over  the  liorizontal-type  carrier  is  that  it  can 
easily  be  manufactured  by  anyone  possessing 
the  specification. 

It  is  constructed  entirely  from  %-inch  com¬ 
mon  lumber,  cement-coated  nails,  and  metal 
l)ox  strapping.  A  harness-leather  strap  is  used 
to  hold  the  cans  in  place  in  the  carrier. 

The  disadvantages  of  this  type  of  carrier 
over  the  horizontal  type  are:  (1)  it  is  not 
constructed  as  sturdily  and  therefore  will  not 
last  as  long,  and  (2)  it  is  good  only  for  trans¬ 


porting  water  since  it  will  not 
protect  the  animal  from  spilled  oil 
when  oil  is  transported. 

Horse  Goggles.  (Index  No.  156.) 

Designed  for  use  when  trans¬ 
porting  horses  or  mules  by  truck 
or  trailer.  The  article  consists  of 
a  canvas  hood  fitted  Avith  trans¬ 
parent  eyepieces.  It  proAudes  an 
economical  means  of  protecting 
the  animals’  eyes  from  dust  ancl 
Avind,  obviating  the  necessity  for 
specially  constructed  Avindbreaks 
on  trucks  and  trailers.  It  can  be 
adjusted  to  fit  most  animals. 

Nose  Feed  Bag. 

The  Forest  Service  has  adopted 
the  Army  type  of  nose  feed  bag 
for  use  as  standard  (fig.  Q-7).  A 
large  supply  of  these  bags  is  on 
hand  at  the  Sui)ply  Depot,  and 
Region  1  also  has  a  small  stock 
aAuiilable;  therefore,  until  Forest 
Service  requisitions  have  depleted 
these  stocks,  a  specification  Avill  not  be  prepared 
for  a  nose  feed  bag. 

Veterinary  Kit.  (Refer  to  sec,  (f,  iMedicine 
kits  and  first-aid  equipment.) 


I'lGL’KE  ()-7.- — United  State.s  .Vrmy-type 
nos('  teed  bag'. 
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'riio  typos  niul  (los'iLrns  of  trailers  used  in 
connect  ion  \vitli  fire-control  work  are  so  many 
and  \  aried  that  to  enumerate  them  all  in  the 
handbook  and  to  include  detailed  specifications 
for  each  and  eveiy  one  within  the  master  file, 
would  he  imi)racticahle.  Instead,  the  fire  con¬ 
trol  eqni))ment  committee  has  sc'lected  from  the 


many  tyi)es  of  trailers  for  which  data  has  been 
submitted,  a  few  of  the  more  ontstandino-  de- 
siirns  for  which  descri})tions  A\'ill  a})pear  in  the 
handbook  and  a  reference  indicatino-  to  which 
Reo-ion  or  other  source,  requests  should  be  made 
for  further  detailed  information,  or  for  de¬ 
tailed  specifications.  In  most  cases,  the  Reo-ions 
or  ac'encies  concerned  have  already  prepared 
detailed  specifications  for  the  trailers  described. 

The  principal  reason  for  not  including-  de¬ 
tailed  specifications  for  trailers  described 
within  the  handbook  is  that  changes  are  quite 
frequently  necessary,  either  to  meet  local  con¬ 
ditions,  or  to  utilize  such  materials  as  are 


locally  availahh'.  d'herefore.  it  is  felt  that  with 
such  information  as  can  be  afforded  in  the 
handbook  by  descriptive  write-iq)s  and  illus¬ 
trations,  that  agencies  or  individuals  interested 
in  any  ])articnlar  trailer  item  will  be  able  to 
gain  snflicient  knowledge  to  meet  the  recpiire- 
ments.  if  not,  they  may  re(piest  further  in- 
foi'ination  fi'oni  the  agencies  to 
Avhicli  references  are  made  and 
whose  information  and  s])ecifica- 
tions  in  all  probability  will  be 
more  neaily  nj)  to  date  than  would 
be  the  case  if  detailed  specifica¬ 
tions  were  maintained  within  the 
master  specification  file. 

Trailer,  10-Man,  Fire-Tool  Out¬ 
fit.  (Rf-X.) 

The  10  -  man  fire  -  tool  outfit 
trailer  is  a  light  -  weighf,  un¬ 
sprung,  solid-axle  type  of  trailer, 
carrying  a  tool  box  appi'oximately 
2  feet  1  inch  by  5  feet  7  inches,  and 
1  foot  11  inclies  in  depth.  It  is 
specially  designed  to  accommodate 
a  standard  10  -  man  tool  outfit 
Avhich  is  dis])Osed  within  the 
trailer.  The  trailer  box  has  center  -  opening 
hinged  lids  Avhich  open  u})  at  either  side  of  the 
box  and  which  may  be  fastened  shut  with 
hinged  hasp  and  stajde. 

This  ]nirticnlar  type  of  trailer  is  especially 
suited  for  maintaining  a  fire-tool  cache  which 
is  already  loaded  and  is  ready  to  hook  onto 
with  any  light  car  where  truck  trans])ortation 
or  other  means  are  not  readily  available.  De¬ 
tailed  specification  has  been  prepared  for  this 
trailer. 

Trailer,  25-Man,  Fire-Tool  Outfit.  (RI-X.) 

The  25-man.  fire-tool  trailer  (fig.  R-1)  is 
identical  in  type  and  maimei-  of  construction 


]{-I 


l-'KiL'iiE  K  li.  KitclH'ii  trailor  ready  lor  U!<e  ass  ;»  la'de. 
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feet  in  size.  The  trailer  is  equipped 
with  two  jackscrews  which  hold 
the  trailer  bed  level  and  stable 
when  it  is  in  use  as  a  kitchen  table. 
Detailed  specification  has  been  pre¬ 
pared  for  this  trailer. 

Trailer,  One-Horse.  (Rl-X.) 

The  Keo'ion  1  one-horse  trailer 
is  the  solid  nns])rnno--axle  type  of 
two-wheeled  trailer  using  stand¬ 
ard  pneninatic  tires  (figs.  E,-4, 
R-o).  The  framework  support¬ 
ing  the  floor  boards  is  of  4-  by 
4-inch  material,  while  the  box 
itself  is  of  %-inch  common  lum¬ 
ber.  A  carrier  is  provided  on  the 
side  of  the  body  for  carrying  a 
spare  tire.  The  s])ecification 
which  has  been  ]Drepared  for  this 
particular  type  of  trailer  provides 
a  body  which  can  readily  be 
mounted  upon  any  suitable  type 
of  rnnning  gear  that  may  be  avail- 


to  the  10-man  tool  trailer,  except 
for  box  dimensions.  The  box  on 
this  trailer  is  approximately  3  feet 
1  inch  by  6  feet  5  inches,  and  3  feet 
4  inches  in  depth.  Like  the  10- 
man  tool  trailer,  this  trailer  is  es- 
jiecially  useful  where  truck  or 
other  sort  of  transportation  facil¬ 
ities  are  not  available  and  where  it 
is  desirable  to  have  a  25-man  tool 
outfit  loaded  and  ready  to  go  at  a 
moment’s  notice.  This  trailer  is 
sufficiently  light  to  be  handled  by 
the  average  automobile  withoin 
difficulty.  Detailed  s])ecification 
has  been  prepared  for  this  trailer. 

Fire-Camp  Kitchen  Trailer. 

(K5-X.) 

The  kitchen  trailer  is  a  two- 
wheeled  sprung  -  axle  type  of 
trailer  of  semiheavy  -  duty  con¬ 
struction,  suitable  only  for  use 
behind  a  truck  (fig.  R-2).  It  can, 
however,  be  towed  by  a  car  pro¬ 
vided  (he  road  is  smooth  and  no 
hills  of  any  size  are  encountered. 
The  trailer  box  is  a])])roximately 
3  feet  6  inches  l)y  G  feet  by  2  feet 
G  inches  in  de])th,  and  is  designed 
to  accommodate  a  complete  fire- 
camp  kitchen  outfit,  so  that  the 
outfit  may  be  stored  theiciii  and 
ready  to  go  at  a  moment’s  notice. 
At  the  fire  cam]),  the  sides  and 
ends  of  the  kitchen  trailer  may  be 
folded  down  flat  to  make  up  a 
work  table  aj)])roximately  8  by  10 
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al)le.  This  trailer,  -wlien  loaded  with  one  horse, 
is  sulHciently  li^’ht  to  he  handled  by  either  a  car 
or  ])ick-n|)  truck. 

Trailer,  One-  and  Two-Horse.  (1\2-X.) 

The  Region  2  type  of  one-  and  two-horse 
trailer  i)rovides  a  bed  aj)i)roxiinately  72  inches 
in  length.  5:5  incln's  in  ^\■idth.  by  58  inches  in 


Fiulue  11-5. — ileai'-eud  view  of  Kegioii  2  trailer. 


hei^'ht,  inside  nieasnreinents  (fig.  R-5).  This 
space  will  acconiniodate  two  average-size  sad¬ 
dle  or  jiack  animals  without  difficulty,  and  yet 
Avill  permit  transporting  one  animal  alone  with¬ 
out  necessitating  roping  or  the  use  of  a  par¬ 
tition.  It  is  of  solid-axle  unsprung  construc¬ 
tion,  the  wheels  using  standard  pneumatic  tires. 

In  using  solid-axle  type  of  unsprung  trail- 
(M'S.  Region  2  has  suggested  that  from  2  to  8 


usual  run  of  trailers,  in  that  the  framework 
of  the  trailer,  box  and  all,  is  of  light  metal. 
Figure  R-6  illustrates  the  type  of  trailer  re¬ 
ferred  to  and  also  the  manner  of  construction, 
as  Avell  as  sha]ie  of  the  box.  The  rear  endgate 
lets  doAvn  to  form  an  aiiproach  to  the  trailer 
for  loading.  S])ecification  for  this  type  of 
trailer  has  been  prejiared  by  Region  -5. 

Trailer,  One-Horse.  (R5-X.) 

Idle  trailer  illustrated  in  figure  R-T  is  used 
to  some  extent  in  Region  5.  The  only  outstand¬ 
ing  dilference  in  this  trailer  from  others  al¬ 
ready  mentioned  is  that  it  is  the  s])rnng-axle 
type  and  ])rovides  a  transi)arent  windshield  in 
the  front  for  ])rotecting  the  animal  from  the 
Avind  Avhen  in  transit.  As  far  as  this  hit  ten- 
feature  is  concerned,  the  use  of  horse  goggh's 
(index  Xo.  lNrSF-156)  described  elseAvhere  in 
this  handbook  obviates  the  necessity  of  any 
s])ecial  ty])e  of  Avindshield  for  the  ])rotection  of 
the  eyes  of  animals  Avhile  being  transporti'd. 
Specification  for  this  ]Aarticnlar  type  of  trailer 
has  not  yet  been  prepared,  but  ])ersons  in¬ 
terested  may  obtain  essential  detailed  informa¬ 
tion  from  Region  5. 

Trailer,  One-  and  TAvo-Horse.  (RG-X.) 

Region  6  has  developed  Avhat  can  be  classed 
as  a  strictly  first-class  one-  and  tAvo-horse 
trailer  (fig.  R-8,  R-9).  This  trailer  is  ])rob- 
ably  the  most  substantially  constructed  and 
best  eqni})ped  of  all  the  trailers  mentioned.  It 


I’lucuE  It  t>. — Front  and  side  view  of 
Region  3  trailer. 

inches  of  saAvdust  be  placed  in  the 
bottom  of  the  trailer.  This  ma¬ 
terially  assists  in  absorbing  road 
shock  so  that  there  is  less  strain  on 
the  animals’  legs  Avhile  in  transit. 

The  Region  2  trailer  is  e([uipped 
Avitli  a  sheet-metal  OA’erhanging  manger.  The 
rear  endgate  lets  doAvn  to  form  a  loading  Avalk 
for  the  animals  to  be  loaded. 

Specification  coA-ering  this  ])articnlar  type 
of  trailer  has  been  prepared  by  Region  2. 

Trailer,  One-Horse.  (R:5-X.) 

Region  3  uses  a  one-hoi-se  trailer  Avhich  is 
constructed  someAvhat  dinerently  from  the 


Fiuuue  K-7.  Region  5  one-lior.se  traiUn-  with  windshield. 

is  of  the  s})rung-axle  type  and  is  eipiipped  Avith 
standard  pneumatic  tires  and  vacuum  brakes, 
as  Avell  as  tail  light,  spare-tire  carrier,  and 
other  essentials.  Like  the  other  trailers,  the 
rear  endgate  lets  doAvn  to  form  a  loading  ap¬ 
proach.  Detailed  specifications  have  been  pi’e- 
])ared  for  this  jiarticnlar  type  of  trailer  and 
may  be  procured  upon  reipiest  to  Region  G. 
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DtcuiiE  It-S. — Front  and  side  view  ol'  Ke 


|)r()\'i(le(l  Avitli  a  ti])-up  bed  so  that 
the  baiTels  eaii  readily  be  loaded 
and  unloaded  wIkmi  filled  with 
water  or  oil  (fijrs.  R  12,  R-13). 
Detailed  s])ecifieations  covering’ 
this  jiartienlar  item  of  e(|ni])ment 
liave  been  pre]Aared  and  may  be 
proeni-ed  from  Region  6. 

Trailer,  Pump,  and  Water  Bar¬ 
rel.  (iSIiss.  St.  F.  S.-X.) 

The  iMississippi  State  Forest 
Service  lias  desiiiiied  a  rather 
nnicpie  tyjie  of  liii’ht weight  water- 
harrel  trailei'  which  inclndes  a 
donble-action  hand  pnmp  for  nti- 
lizino-  the  waiter  under  iiressnrm 
The  trailer  is  of  exceptionally 
lia'ht  -  weio'ht  construction  and 
therefore  readily  poifable  b  y 
manpow’er  into  areas  where  a  car 
nii.uht  not  be  able  to  go. 

The  folloAA’ing  brief  s])ecifi- 
cation  indicates  the  method  of 
construction  and  the  ni'ci'ssaiw 


Trailer,  Horse  and  Plow  Outfit. 

(R4-X.) 

Ri'gion  4  has  designed  a  trailei' 
for  transporting  a  single  horse 
and  a  fire-line  plow  outfit  (figs. 
R-10.  R-11).  The  inside  of  the 
horse  rack  is  a])proximately  So 
inches  in  Avidth  and  68  inches  in 
length  by  42  inches  deep.  The  in¬ 
side  dimensions  of  the  ploAA’-ontfit 
boxes,  one  of  AAdiich  is  n]Aon  either 
side  of  the  horse  stall,  are  18 
inches  by  72  inches  by  28  inches 
deep.  The  endgate  to  the  horse- 
stall  section  of  the  trailei'  lets 
doAA'ii  to  form  a  loading  a])proach. 

Trailer,  Water  Barrel.  (R6-X.) 

Region  6  has  tlesigned  a  light - 
Aveight  tAA’o-AAdieel  trailer  for  hanl- 


^■ll:|■UE  K— 9. — Rear  and  sidt'  view  of  Kegion  0  trailer  loaded  willi  one  horse  and 

showing'  loading  aiii)roach. 


ing  tAA’o  50-gallon  water  barrels  behind  a  truck.  material  for  making  a  trailer  of  tlu'  type  illns- 
antomobile.  or  light  tractor.  The  trailer  is  trated. 


Figuue  K— 11. — Kear-ond  view  of  Region  4 
horse  and  )>law  trailer. 


Fniuitr.  R  10. — Side  view  of  Region  4  horse  and  plow 

trailer. 
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^pecif-cation. — Method  of  ninnufactiire :  A 
friinie  is  niade-  of  liA-incli  ])i|)e  which  fonns  a 
cradle  for  (lie  water  container — a  55-^allon 
iron  drnin ;  this  frame  is  welded  together  and 
inonnted  on  the  axle.  A  drop-center  axle  is 
made  of  4-inch  channel  iron  with  a  spindle 
welded  to  each  end.  Standard  Ford  or  Chev- 
I'olet  s])indles.,  hearings,  and  wheels  are  used. 
The  tono-ne  (li/j-inch  pi])e)  is  welded  to  the 
frame  and  reinforced.  A  doiihle-actino-  luind 
force  ])nmp  ( Dennino-  P-49)  is  mounted  on  the 


Fujuue  R-T2. — Refrioji  0  wator  hnrrol  trailer  witli  l)ed  tilted. 


rear  of  the  drum  oii  the  frame.  It  is  operated 
by  a  hand  lever  at  the  rear.  Photooraph  shows 
entire  pump  assembly  at  rear  (fig,  R-14). 
This  has  been  changed,  as  shown,  to  more 
evenlv  distribute  the  weiMit. 


Hil  l.  OF 

liO  feet  iron  pipe,  1  y->- 
iucli. 

(>  feet  iron  strap,  By 
]  Y-j,  inches. 

0  foot  strap  iron,  Ps  ''X 
%  inch. 

feet  strap,  '/j-inch 
iron  pipe. 

2'/^  feet  strap,  by  1- 
inch  bar  iron  (tin's 
may  l)e  lighter.) 


.MATEI!I.\L 

14  holts,  vio  by  341>  inches. 
2  holts,  Yi  l>y  4  inches. 
2  holts,  l>y  -  inches. 
4  holts,  %(5  hy  6  inches. 

1  drop-center  axle  (  pick¬ 
up  axle  17  or  18- 
inch  wheel). 

2  18-inch  wheels  (or  17- 
inch). 

2  .spindles. 

2  inside  hearings. 


2  ontside  hearings. 

Complete  with  spin¬ 
dle,  iinh  wheels,  and 
hearings,  lock  wash¬ 
er  and  lints,  and 
huh  cap  (axle  with 
huh  and  wheel,  less 
spring). 

XOTK.- 
nel  iron 


10  feet  1-inch  hose. 

2.-)  feet  )4-inch  garden 
hose  and  nozzle. 

1  no-gallon  drum. 

Keilncer,  1  inch  to 
%  inch. 

Uedneer,  l^/i  inch  to 
1  inch. 


-.Axles  have  been  madi'  hy  using  4-inch  chan- 
;ind  welding  to  siiiiidles. 


FigCUE  R-l.’I. — Itpjiion  G  water-barrel  trailer  with  bed  seeuia'd 

to  tongue. 


Trailer,  Water  Barrel,  and  Back-pack  Outfit. 

(North  Carolina  State  Forest  Service — X.) 

The  North  Carolina  State  Forest  Service 
uses  a  simple  type  of  trailer  to  very  good  ad¬ 
vantage  in  transporting  back-pack  outfits  :ind 
an  additional  su]i})ly  of  water  for  rejilenishing 
the  outfits.  There  is  also  room  for  a  few  atldi- 
tional  supression  tools  in  the  trailer  which  is 
intended  to  haul  about  six  back-pack  outfits 
and  a  50-gallon  drum  of  water. 

As  shown  in  figure  R-lo  the  water  barrel  is 
equipped  with  a  pipe  extension  which  ])ro- 
trudes  through  the  I'ear  end  of  the  trailer  bed, 
and  where  it  is  equipped  with  a  faucet  so  that 
back-pack  outfits  may  be  readily  filled. 


Figure  R-14. — Mississippi  State  Forest  Service  barrel  and  pump  trailer. 
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Figueb  K-l.j. — North  Carolina  State  Forest  Service  back-pack 
outtit  and  supply-barrel  trailer. 


cut-out.  Axle  of  I-beain  ^Yitll  spindles  welded 
on.  All  metal  joints  electric  welded. 

Trailer,  Water  Tank.  (R3-X.) 

The  water-tank  trailer  illustrated  in  figure 
11-16  will  furnish  handbook  readers  with  some 
possible  information  regarding  construction  of 
tank  trailers.  In  constructing  trailers  for  the 
specific  purpose  of  transporting  water  and 
where  a  steel  tank  is  to  be  used,  the  fire-control 
equipment  committee  recommends  that  in  lieu 
of  round  tank  as  shown  in  the  accompanying 
illustration,  that  the  standard  galvanized-iron 
tank,  index  No.  347,  as  described  elsewhere  in 
this  handbook,  be  used.  Most  of  the  construc¬ 
tion  details  and  the  type  of  material  used  are 


The  following  brief  dimensions 
will  serve  as  a  rough  guide  for 
constructing  a  trailer  similar  to 
the  one  described  and  illustrated: 

Dimensiom. — Two  -  inch  angle- 
iron  frame  6  feet  long,  48  inches 
'wide,  with  lumber  body  6  feet  li/o 
inches  long,  49f4  inches  wide  Avith 
1-  by  8-inch  floor  and  hardwood 
cross  members  all  bolted  to  frame. 

Full  height  body  1614  inches  made 
of  71/^-inch  dressed  baseboard  and 
3%-inch  to]A  board  with  2-  by  4- 
inch  uprights  17%  inches  long 
bolted  to  frame. 

Three  spaces  built  in  alongside 
for  tanks  91/4  inches  wide,  24 
inches  long.  Box  in  front,  22% 
inches  long.  A  55-gallon  oil  drum 
for  water  Avith  funnel  Avelded  in 
8-inch  opening.  Barrel  anchored 
by  strap  iron  on  threaded  bolt 
ends  bolted  through  bottom.  Bar¬ 
rel  rests  on  4  by  4’s  cut  to  fit  the  barrel.  Barrel 
is  17%  inches  from  rear  Avith  2i/4-inch  pipe 
extending  through  rear  end  Avith  molasses  gate 


Figukh  U-IG.  Ket;ion  G  t.vpe  of  water-tauk  trailer. 

shoAvn  Avithin  the  illustration;  therefore,  there 
is  little  need  of  further  discussion  of  this  par¬ 
ticular  type  of  equipment. 


Figure  R-17. — Region  8  pressure-tank  trailer. 


Trailer,  Pressure  Water  Tank.  (R3-X.) 

As  illustrated  in  figure  Iv-17,  the  Region  3 
pressure-tank  type  of  Avater  trailer  is  made  of 
tAvo  standard  hot-Avater  tanks  which  are  cou¬ 
pled  together  and  provided  Avitli  a  common 
outlet.  The  tanks  are  also  equipped  Avith  a 
standard  pressure  gage.  The  purpose  of  a 
trailer  of  this  nature  is  to  provide  a  means 
of  conveying  Avater  to  the  location  Avhere  it  is 
to  be  used  and  then  having  sufficient  pressure 
to  permit  use  of  the  Avater  in  an  efficient  man¬ 
ner.  The  pressure  range  of  the  standard  hot- 
Avater  tank  is  from  85  to  100  pounds.  This 
permits  filling  the  tanks  under  sufficient  pres¬ 
sure  to  permit  using  the  Avater  through  a  short 
length  of  hose  and  Avith  sufficient  force  to  be 
practicable  in  fire-suppression  Avork. 

The  Region  3  pressure-tank  arrangement  can 
be  constructed  into  any  suitable  type  of  flat¬ 
bed  trailer  of  sufficient  length  and  Avidth  to 
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accoininodato  the  two  tanks  wliilo  lyin<^  side 
by  side. 

Trailer,  Semi,  8-Ton  Capacity.  (R6-X.) 

Region  G  has  designed  a  special  stock  rack 
for  use  on  the  Region's  standard  seinitrailei-. 


animals  from  ^ettin^  their  feet  through  the 
sides  of  the  rack. 

A  hinged  end<iate  is  provided  Avhich,  as  it  is 
let  down,  unfolds  and  is  lon^  enough  to  enable 
animals  to  be  taken  in  or  out  of  the  truck 
when  on  level  ground  and  without  an  unload¬ 
ing  ])latform.  Two  chains  with 
jack  fasteners  are  used  across  the 
center  of  each  section,  and  one 
chain  with  lock  link  is  used  aci'oss 
tlie  1‘ear  of  the  rack. 


l-'iGUiiE  K-IS. — Side  view  of  Uesion  G  semitrailer  and  special  stock  rack. 


used  in  connection  with  trucks  (figs.  R-18, 
R-19).  The  rack  will  accommodate  a  full 
string  of  pack  stock,  including  eight  pack  ani¬ 
mals  and  saddle  horse.  The  following  brief 
descri})tion  indicates  the  manner,  method,  and 
material  used  in  the  construction  of  tlie  rack : 

De^cviption. — The  rack  is  constructed  of  oak 
u])rights  2  by  4  inches  in  size  fitted  into  the 
existing  truck  bed.  The  horizontal  members 
of  1  l)y  C  inches  and  1  by  8  inches,  vertical- 


Trailer,  Heavy-Duty  Plow  and 
Tractor.  (R9-X.) 

This  is  a  dmd-tired  heavy-duty 
two-wheel  trailer  of  the  s])rung- 
axle  type  having  a  fiat  bed  with 
let-down  end  ])ieces  at  both  front 
and  rear  which  form  loading 
ramjiis  so  that  a  tractor  may  be  run 
from  the  ground  to  the  trailer  and  from  the 
trailer  across  to  a  truck.  The  trailer  is  in¬ 
tended  for  use  Avith  a  lf,'o-ton,  or  larger,  truck. 
Figure  R-20  illustrates  the  method  of  loading 
the  trailer  and  truck.  After  loading,  both  end 
ramps  fold  u])  and  hold  in  place  whatev(>r  ma¬ 
chinery  is  on  the  trailer. 

Trailer,  8-Ton,  Tilting-Bed.  (R9-X.) 

This  particular  ])iece  of  equijmient  is  de¬ 
signed  for  excej)tionally  heavy  duty  behind  a 
heavy  truck  or  tractor  (fig.  R-21).  It  is  con¬ 
structed  with  an  exce})tionally  heavy  steel 
frameAvork  mounted  on  four  heavy-duty  pneu¬ 
matic-tired  Avheels.  The  bed  of  the  tractor 
tilts  baclvAvard  to  permit  driving  a  tractor  di¬ 


Figi  ke  U-1!). — Showing  construction  detail  of  Region  G  special 
stock-rack  eiidgate. 

grain  Douglas  fir.  Machine  bolts  by  3 
inches  Avith  ')4-inch  Avashers  are  used  through¬ 
out.  As  the  rack  is  14  feet  8  inches  long  by  6 
feet  2  inches  Avide,  the  sides  are  constructed 
in  tAvo  ]Aarts.  Therefore,  tAvo  2-  by  6-inch 
planks  running  the  full  length  of  the  rack;  i.  e., 
15  feet,  are  bolted  in  })lace  Avith  machine  bolts 
and  Aving  nuts  after  the  sides  are  on.  The 
purpose  of  this  is  tAvofold;  to  strengthen  the 
side  of  the  rack  Avhere  the  tAvo  ])arts  are  joined 
together,  and  to  form  a  solid  Avail  to  prevent 


I'i(;lke  R-liU. — Region  U  plow  and  tractor  trailer. 

rectly  onto  the  trailer  from  the  ground.  Fur¬ 
ther  detailed  information  regarding  this  piece 
of  equipment  or  detailed  specifications,  should 
be  retpiested  from  Region  9. 

Trailer,  5-Ton,  Tilting-Bed.  (Wis.  Cons. 
Dept.— X.) 

The  5-ton  tilting-bed  trailer  (fig.  R-22)  is 
similar  in  design  and  construction  to  the  8-ton 
tilting-bed  trailer  described,  excejtt  that  it  is 
smaller  in  cajiacity  and  has  only  tAvo  Avheels 
instead  of  four.  This  iiarticular  piece  of 
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I’KjUKB  K-21. — Region  U,  S-toii  tilting-bed  trailer. 

(‘([uipiiieiit  was  designed  and  is  used  by  the 
Wisconsin  Conservation  Department.  Further 
detailed  information  or  specifications  shonld  be 
requested  from  that  department. 

Carrier  for  Back-pack  Water  Can.  (In¬ 
dex  No.  USF-d±) 

The  back-pack  water-can  carrier  is  de¬ 
signed  for  carrying  the  standard,  back¬ 
pack  can  (index  No.  MSF-79)  together 
with  liand  pump  in  a  safe  manner  on 
either  the  running  board  of  a  car  or  at- 
tached  to  the  side  of  a  car  or  truck  body. 

If  intended  for  use  on  the  running  board 
of  a  car,  only  item  I  of  the  specification 
need  be  used,  but  if  intended  for  use  on 
the  side  of  a  car  or  truck,  then  item  2, 
which  is  a  sup])orting  frame  uiion  which 
item  1  is  secured,  must  also  be  used.  Item 
1,  which  is  the  maiu  carrier,  is  a  rubber- 
cushioned  cradle  constructed  from  angle 
iron  and  shaped  to  accommodate  the 
standard  back-pack  Avater  can.  The  can 
is  strapped  securely  in  place  by  a  Aveb 
strap  supported  at  one  end  by  a  steel 
spring  and  fastened  at  the  other  end  with  a 
self-locking  steel-finger  lock. 

Both  item  1  and  2  of  the  carrier  are  included 
in  the  specification;  therefore,  Avhen  requesting 


these  items  to  be  made  up,  the 
manufacturer  should  be  notified  as 
to  Avhether  or  not  one  or  both 
items  are  desired.  Refer  to  fig. 
M-9  or  M-10  for  AueAV  of  carrier 
mounted  on  running  board. 

Fire-Truck  Loading  Ladder. 

(Refer  to  sec.  M,  Power- 
pump  equipment.) 

Suppressio  n-Squad  Truck. 

(R5-X.) 

Region  5  had  designed  a  special 
type  of  body  for  mounting  on  a 
l^/i-ton  truck  chassis  for  trans¬ 
porting  suppression  creAV,  suppression  tools, 
portable  poAver  pumps,  a  fire  hose,  and  back¬ 
pack  Avater  outfits  (figs.  R-23,  R-24).  The 
truck  bed  is  arranged  so  that  longitudinal 


m. 
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-Wisconsiu  Conservation  l)ei)artment 
t  railer. 


.j-ton  tilting-bed 


FiGUitE  — Itear-cnd  view  of  Region  5  suppressiou-S(jiuid  tniek. 


seats  on  the  sides  of  the  truck  bed  hold  the 
necessary  suppression  tools  as  Avell  as  provide 
seating  room  for  the  creAv.  In  the  center  of 
the  truck  is  a  special-built  rack  for  carrying 
the  fire  hose  and  portable  poAver  pumper. 
Handrails  and  steps  are  proAuded  at  the 
rear  for  mounting  the  truck.  Also,  the 
back-pack  Avater  outfits  are  mounted  in 
brackets  on  the  rear  steps  at  both  sides  of 
the  truck. 

This  particular  design  of  truck  body  is 
quite  useful  Avhere  there  are  fire-control 
actiAuties  sufficient  to  Avarrant  the  use  of 
a  stand-by  truck  for  suppression  duty 
onl^L  The  truck  bed  or  body  can,  of 
course,  be  constructed  in  a  detachable 
manner  so  that  during  the  off  season  it 
can  be  remoA^ed  and  the  truck  used  for 
other  lines  of  Avork.  The  particular  type 
of  body  described  Avill  accommodate  a 
creAv  of  15  to  20  men  and  equipment. 
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K  -i. — Side  view  of  Uegioii  u  supiire.ssion-stiuiul  truck. 


Rack,  Stock  Truck,  Demountable.  (Index 
Xo.  2T8.) 

The  demountable  stock-truck  rack  is  de¬ 
signed  to  fit  the  average  li/4-ton  long-wheelbase 
truck  equipped  with  stake  body.  It  is  con¬ 
st  j-ucted  of  1-  by  4-  and  1-  by  6-inch  material 
throughout.  It  is  simple  in  design,  and  can 
readily  he  constructed  by  anyone  equipped  with 
the  specification,  proper  tools,  and  material 
ret  [ui  red. 

The  ])articnlar  ty])e  of  rack  designed  is  quite 
similar  to  the  one  illustrated  herein  insofar  as 
material  is  concerned,  but  is  especially  designed 
to  be  readily  demountable  by  one  man  if  neces¬ 


sary  (lig.  Ii-25).  Also,  one  man  can  very 
easily  assemble  the  rack  on  the  average  ly^-ton 
truck  when  necessity  requires.  The  rack  is  put 
together  with  %-inch  bolts  and  is  attached  to 
the  regular  stake  body  by  means  of  bolts  having- 
wing  nuts  to  facilitate  mounting  and  demount¬ 
ing.  It  is  necessary  only  to  bore  20  holes  in 
the  stake  body  to  accommodate  the  bolts  which 
hold  the  demountable  i-ack  in  place. 

This  rack  is  suitable  for  hauling  any  number 
of  head  of  stock  up  to  the  capacity  of  the  truck 
upon  which  it  is  mounted.  The  specification 
can  be  modified  quite  easily  so  that  the  rack  is 
adaptable  to  any  ]iarticular  type  of  stake-liody 
truck. 


Fiuciii:  It-lio. — Demountable  stock-truck  rack. 
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Badge,  Forest  Guard.  (Index  No.  ^NISF- 
26-1.  SDO-P.) 

This  ])articnhir  item  is  the  shield-shaped  for¬ 
est-guard  badge  now  in  use.  The  l)adge  is 
bright  nickel  tinish  with  the  pine  tree,  Forest 
Guard,  U.  S.  F.  S.  and  Department  of  Agri¬ 
culture  appearing  upon  the  face  of  it. 

Badge,  Fire  Overhead.  (Index  No.  ]MSF- 
20-2.  SDO-P.) 

In  order  to  provide  a  fire  overhead  badge 
for  those  Kegions  or  units  which  ])refer  to  use 
it,  a  standard  badge  has  been  designed.  This 
item  will  be  stocked  by  the  Supply  Depot  aud 
will  be  available  upon  requisition  to  any  of 
the  Forest  Service  units.  The  badge  is  circu¬ 
lar  ill  shape,  plain  nickel  finish,  with  inscrip¬ 
tion  “U.  S.  D.  A.,”  ‘T-'^ire  Overhead,”  and  '“For¬ 
est  Service”  appearing  thereon.  By  using  this 
wording  the  badge  may  then  be  used  for  any 
purpose  in  connection  with  fire-suppression 
work,  whereas,  if  specific  wording  such  as 
“Fire  Boss,”  “Foreman,”  “Straw  Boss,”  etc., 
were  used  the  badge  would  not  be  as  flexible 
ill  use. 


Concrete  Fire-Tool  Cache  Box.  (Index  Xo. 

61-1.) 

This  specification  jirovides  a  concrete  tool 
box  suitable  for  holding  a  fire-tool  outfit  up  to 
as  large  as  20-nian  size.  The  bottom,  sides, 
aud  half  of  the  roof  are  made  of  concrete,  the 
other  half  of  the  roof  is  in  the  form  of  a 
wooden  lid  covered  with  22-gage  galvanized 
iron.  The  specification  shows  in  detail  the 
manner  of  construction  of  both  the  concrete 
box  and  suitable  tool  racks  for  the  interior. 
This  particular  item  is  especially  adaptable  for 
locations  where  it  is  desirable  to  leave  fire  tools 
along  side  roads,  trails,  or  at  protection  camps 
where  they  must  be  left  outside  of  buildiugs. 
This  particular  box  was  designed  by  the  Texas 
State  Forest  Service. 

Metal  Fire-Tool  Cache  Box,  No.  1.  (Index 

No.  61-2.) 

This  box  provides  room  for  a  fire-tool  outfit 
up  to  12-  or  15-mau  size.  It  is  constructed  of 
galvanized  iron  and  is  thoroughly  weather 
proof.  It  is  sufficiently  light  in  weight  to  per¬ 
mit  transporting  in  a  truck  without  difficulty. 
Figure  S-1  provides  further  description  of  the 
item. 


1 

i 
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I'lGUitE  S-i!. — Ranch  firt‘-tool  cache  box. 

S-1 


Figi  ke  S  1.  Metal  lirc-tool  cache  box. 
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Ranch  Fire-Tool  Cache  Box,  No.  1.  (Index 
No.  Gl-3.) 

Tliis  ])ox  can  be  mannfactnred  from  common 
iirade  of  lumber  1  inch  thick  and  with  the 
specification  available  it  may  be  constructed  by 
rdmost  anyone.  It  provides  siithcient  room  for 
a  three-  to  five-man  fire-tool  outfit.  Fio-nre 
S-2  illustrates  the  box  and  shows  how  it  may 
l)e  fastened  to  the  side  of  a  bnildino-. 


FiuuitE  S-o. — Twenty-tive-maii  cache  box  periiiaacntly 
nioiintecl. 


Ranch  Fire-Tool  Cache  Box,  No.  2.  (Index 
No.  Gl-4.) 

This  fire-tool  cache  box  is  similar  in  size, 
material,  and  ease  of  construction  to  box  de¬ 
scribed  under  index  No.  Gl-3,  but  does  not  have 
the  flared  top,  the  sides  being  perpendicular 
from  top  to  bottom.  It  can  very  easily  l)e 
constructed  by  anjmne  who  may  be  furnished 
with  the  S]:)ecification.  This  box  may  be  trans¬ 
ported  with  ease  after  construction. 

Metal  Fire-Tool  Cache  Box,  No.  2.  (Index 
No.  Gl-5.) 

This  item  is  constructed  more  on  the  order 
of  a  regnlar  box  than  the  cache  box  described 
under  index  No.  61-2.  It  is  also  of  a  smaller 
capacity,  being  suitable  for  not  over  an  8-  or 
10-man  tool  cache.  This  ]>articular  box  is  con¬ 
structed  of  galvanized  iron  and  is  2  feet  6 
inches  wide,  2  feet  3  inches  deep,  and  6  feet 
high,  with  a  door  across  the  width  of  one  side 
and  4  feet  G  inches  in  height.  The  specifica¬ 
tion  provides  for  tool  racks  on  the  interior  of 
the  box.  The  shipping  weight  is  approxi¬ 
mately  165  pounds. 

Fire-Tool  Cache  Box,  Frame.  (Index  No. 
61-6.) 

This  box  is  of  the  large,  flat  type  with  slop¬ 
ing  roof,  which  also  constitutes  the  lid  of  the 
box.  The  base  dimensions  of  the  box  are  3  by 
6  feet,  and  the  height  of  the  box  is  3  feet  at 
the  back  side  and  2  feet  at  the  front  side.  It 
may  be  constructed  of  any  No.  1  common  lum¬ 
ber,  ^-inch  tongue-and-groove  material  ]U’e- 
ferred.  It  is  suited  for  caching  fire-tool  out¬ 
fits  up  to  25-man  size.  Various  modifications 


of  this  specification  can  be  made  to  accommo¬ 
date  local  recpiirements.  Figure  S-3  illus¬ 
trates  this  type  of  box  set  up  on  a  permanent 
concrete  base.  Figure  S-4  illustrates  a  rather 
unique  method  of  modifying  the  box  from  a 
permanent  location  pniq)ose  into  a  transport¬ 
able  fire-tool  cache  box  b}"  simply  adding  a 
strong  handle  piece  the  full  length  of  each  side 
and  mounting  the  box  upon  rollers  the  proper 
height  for  rolling  it  into  a  truck. 

Fire-Tool  Cache,  Portable,  100-Man  Size. 
(E5-X.) 

Region  5  has  designed  a  very  efficient  type 
of  2)ortable  100-man  fire-tool  cache  for  use  in 
connection  with  C.  C.  C.  camps  and  other  large 
crews.  It  is  comprised  of  a  small  frame  struc¬ 
ture  resembling  a  single-room  shanty-roof 
cabin  a])proximately  8  by  12  feet,  by  8  feet  in 
height.  The  dimension  timbers  used  are  all  2 
by  4  or  smaller,  and  the  sheeting  material  is 
No.  1  common  lumber. 

The  cache  is  so  designed  that  there  are  five 
handles  Avhich  project  out  from  the  base  of  the 
structui’e  along  each  side.  After  remoAung  the 
tools  from  the  cache  a  small  creAv  of  men  can 
very  easily  load  the  cache  ui)on  a  truck  for 
transpf)rtation  to  any  desired  location.  The 


FiGUitH  S-4. — Twenty-five-nuin  c-uclie  box  mounted  for  loading. 


roof  consists  of  ^-inch  sheeting  covered  Avilh 
outside  roofing  or  tar  paper. 

A  specification  has  not  been  ju-epared  for 
this  jAarticular  item  since  it  is  believed  that  it 
may  quite  easily  be  constructed  by  anyone 
])ossessing  some  carjtentry  skill  by  simply  re¬ 
ferring  to  figures  S-5,  S-6,  S-7,  and  S-8.  The 
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FIRE-TOOL  TRANSPORTING 
BOXES 


FuiUKE  S-u. — Exterior  of  lOU-iiuin  portable  lire-lool  cache. 


cache,  of  course,  may  be  constructed  from  any 
suitable  material  which  may  be  available.  Also 
tlie  size  of  the  cache  may  easily  be 
modified  to  accommodate  local 
I’equirements. 

The  interior  of  the  cache  is  pro¬ 
vided  with  suitable  shelves,  brack¬ 
ets,  I'acks,  etc.,  for  holding  such 
equi])ment  a  s  m  ay  be  stored 
therein.  The  accompanying-  il- 
lusti-ations  ])ortray  clearly  the 
ty])e  of  shelves,  shovel  and  ax 
]-acks  or  brackets,  etc.,  used  by  the 
California  Region. 

A  rather  unique  type  of  sheath 
or  shield  is  shown  in  connection 
with  the  ax  racks.  This  shield 
consists  of  a  piece  of  sheet  metal 
shai)ed  to  slide  over  a  rack  full  of 
ax  heads,  thus  covering  the  bits  so 
t  hat  ])ersons  working  next  to  them 
cannot  come  in  contact  with  them 
and  be  injured  or  cause  injury. 

'Fhe  shiehl  is  ]n’ovided  Avith  a 
handle  at  the  to])  for  draAving  it 
on  and  off  tlie  i-acked  tools. 


ada 

are 


more  or  less  especially  designed 
boxes,  seA'eral  types  are  included 
ill  the  handbook.  Brief  descrij)- 
tions,  giving  rough  dimensions, 
together  Avith  an  illustration,  are 
contained  for  the  types  included. 
Detailed  specifications  are  not  car¬ 
ried  in  the  master  specification 
file,  due  to  the  fact  that  equipment 
of  this  tyj)e  is  usually  constructed 
to  conform  to  local  re(|uirements 
and  to  utilize  local  materials  and 
facilities  aAuiilahle. 

Ten-Man  Fire-Tool  Box. 

This  ])articular  box  is  used  by 
Region  G  for  containing  a  com¬ 
plete  10-nian  fire-tool  outfit,  in¬ 
cluding  lights,  saAvs,  and  mess 
eipiipment  (fig.  S-9).  It  can  be 
constructed  from  any  available  %- 
inch  lumber;  tongue-and-grooA'e 
material,  of  course,  is  better 
})ted  to  the  i)ur])ose.  The  ends  of  the  box 
bound  Avith  metal  box  stra])])ing  or  light- 


There  are  innnmerable  sizes  and 
ty])es  of  fire-tool  boxes  nsed  in 
connection  Avith  forest  ])rotection 
Avork.  Some  of  them  are  rather 
unique  in  construction  and  design, 
and  serve  a  very  definite  puiqiose. 
riiere  are  many  others  Avhich  an* 
just  })lain  boxes.  In  order  to  fur¬ 
nish  handbook  users  Avith  a  cross 
section  of  ideas  Avith  respect  to 
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Figuke  S— 7. — Close-up  view  of  method  of  constructing'  shovel 
racks  in  lOU-man  lin'-tool  cache. 


Figuke  S-S. — Clo.sc-up  view  of  a.x  rack  sliowiii.n'  ax-head  shield 
in  lOO-inan  fire-toid  cache. 


weio’lit  aii^le  iron.  Extra  heavy  chest  lianclles 
may  be  used  at  the  ends  and  along  the  sides  for 
moving  the  loaded  box. 

Twenty-Five  Man  Fire-Tool  Boxes. 

Two  of  the  more  important  boxes  of  a  three- 
box  unit  used  for  storing  and  transi)orting  a 
complete  25-man  tool  outfit  are  illustrated  (figs. 
S-10,  S-11).  The  third  box  used  in  the  unit 
is  very  similar  to  the  larger  of  the  two  shown. 
These  boxes  can  be  constructed  from  any  hmi- 
Ijer  available.  The  lids  are  fastened  with  three 
strap  hinges  of  a  suitable  size.  The  corners 
and  edges  are  reinforced  with  light  angle  iron 
and  metal  box  strapping.  The  handles  are 
made  of  strap  iron  and  ordinary  galvanized- 
iron  pipe  of  the  proper  size  to  withstand  the 
weight  of  the  loaded  box.  Partitions  are  in¬ 
stalled  suitable  for  accommodating  the  various 
tools  necessary  to  meet  local  conditions. 

Back-pack  Water-Can  and  Hand-Pump 
Crate. 

The  box  can  be  manufactured  from  any  No. 
1  grade  1-  by  6-inch  common  lumber  (fig. 
S-12).  The  ends  may  be  bound  to  further 
strengthen  the  box.  A  box  of  approximately 
27  by  18  inches  by  19  inches  deep,  inside 


Figuue  S-U. — Ten-man  fire-tool  box. 
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FiGUitE  S  10. — Twenty-livo  man  tool  box  (one  of  three  boxes).  Figiike  S~1 1 . — Twenty  five  man  tool  box  tone  of  three  boxes) 
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Fujuke  S  12. — I’.aek-piiek  \\;iter-ean  timl  hand-immi)  erate. 

)  ° — 3<i 


FicfUE  S  i:;.  rower-immper  outfit  box. 
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measurements,  will  accommodate  four  back¬ 
pack  water  cans.  Four  pieces  of  fi^-inch  fire 
hose  are  fastened  to  the  under  side  of  the  lid 
and  serve  as  sheaths  for  the  hand  pumps. 
(iNIeasuremeuts  given  are  based  upon  standard 
back-pack  cans.) 

Power-Pumper  Unit  Box. 

This  particular  box  is  provided  with  remov¬ 
able  bottom  and  a  solid  partition  throughout 
the  box  slightly  above  center  (fig.  S-13).  This 
arrangement  permits  fastening  the  pumper  to 
the  bottom  of  the  box  and  then  setting  the  box 
over  it  and  fastening  the  bottom  thereto  with 
four  hinged  staple  hasps.  The  lid  is  hinged 
at  one  side  and  fastened  with  a  hinged  staple 
liasp  at  the  other.  The  top  portion  of  the  box 
jiermits  canying  all  necessary  accessories 
wliich  should  be  included  in  a  poAver-pumper 
unit.  Extra-heavy  chest  handles  should  be 
jirovided  on  each  end  for  handling  the  loaded 
box. 

The  box  can  be  constructed  from  any  good 
grade  of  1-inch  lumber  and  the  edges  should 
l)e  reinforced  with  heavy  metal  box  strapping. 
.V  suitable  size  of  box  to  accommodate  most 
types  of  pumpers  is  one  30  inches  long,  26 
inches  high,  and  18  inches  wide,  inside  dimen¬ 
sions.  The  inside  partition  or  shelf  should  be 
installed  anyAvhere  from  6  to  12  inches  down 
from  the  top,  according  to  the  type  of  pumper 
unit  to  be  contained.  In  addition  to  providing 
space  for  the  pumper  unit  and  all  essential 
accessories,  the  box  also  proA’ides  space  in  the 
bottom  portion  for  a  5-gallon  can  of  gasoline 
and  extra  oil.  Cleats  and  additional  small 
partitions  may  be  installed  to  accommodate  the 
type  of  equipment  to  be  carried. 

Ax  Boxes. 

A  very  suitable  type  of  ax  box  of  a  size  suffi¬ 
cient  to  contain  12  axes  can  be  constructed 


from  ^-inch  material.  To  accommodate  12 
axes  of  any  pattern,  the  box  should  be  18 
inches  long,  8  inches  high,  and  51/0  inches  deep, 
inside  dimensions.  In  order  to  strengthen  the 
box  it  should  be  bound  Avith  at  least  tAvo  bands, 
and  jireferably  four,  of  metal  box  strapping 
going  around  the  small  Avay  of  the  box.  The 
tAvo  top  endpieces  should  each  be  3%  inches 
in  AA’idtli.  The  to])  center  hinged  piece  should 
be  of  the  same  Avidth  fastened  upon  the  back 
side  Avitli  tAvo  strap  hinges  and  at  the  front 
Avith  a  hinged  has])  and  staple.  This  arrange¬ 
ment  then  leaA’es  sufficient  room  for  the  double 
roAv  of  handles  to  protrude  from  the  box. 

If  a  six-ax  box  is  desired,  the  folloAving  di¬ 
mensions  should  be  used :  length,  12  inches, 
Avidth,  8  inches,  and  depth,  51/0  inches.  In¬ 
stead  of  tAvo  solid  endpieces  and  a  hinged  cen¬ 
terpiece  being  on  the  top  as  in  the  case  of  the 
12-ax  box  there  should  be  proAuded  one  solid 
endpiece  4  inches  in  Avidth  and  one  hinged  end- 
piece  of  the  same  Avidth  at  the  opposite  end  of 
the  box ;  otheinvise  the  box  is  constructed  in  the 
same  manner  as  the  12-ax  container. 

Adz-Eye  Hazel-Hoe  Box. 

This  box  is  suitable  for  containing  12  of  the 
adz-eye  type  of  hazel  hoes  (index  No.  MSF- 
179)  handled  and  ready  for  use.  It  can  be  con¬ 
structed  from  any  good  grade  of  1-inch  lumber 
of  the  proper  Avidth  to  provide  one-piece  sides 
and  ends. 

The  required  dimensions  are  approximately 
41  inches  long,  16%  inches  Avide  and  9  inches 
deep,  inside  measurements.  As  indicated  in 
figure  S-14,  one  of  the  crosspieces  at  one  end  of 
the  box  is  fastened  Avith  tAvo  strap  hinges  on 
one  end,  and  Avith  a  hinged  hasp  and  staple 
at  the  other.  This  permits  ready  access  to  the 
tools. 

The  box  should  be  bound  at  both  ends  Avith 
metal  box  strapping  since  the  gross  Aveight  of 
12  hazel  hoes  Avhen  handled  is 
around  60  pounds. 

Ax  and  Shovel  Brackets.  (Index 
No.  65.) 

The  ax  and  shovel  brackets  con¬ 
sist  of  four  pieces  Avhich  are  made 
from  strap  iron  and  spring-steel 
strap.  The  shoA^el  brackets  are 
suitable  for  either  the  No.  0  or  the 
No.  2  long-handled  round-pointed 
shovels.  The  ax  brackets  are 
adapted  to  any  type  of  ax.  They 
are  designed  for  use  on  the  side 
of  a  truck  bed  or  body  Avhere  they 
may  be  fastened  Avith  )4-inch  stove 
or  carriage  bolts.  It  is  desirable 
to  use  either  a  piece  of  leather  or 
Aveb  strap  and  buckle  Avith  each 
handle  clip,  if  rattling  is  to  be 
eliminated  entirely.  The  strap  is 


FiGUiiB  S— 14. — Hazel-lloe  box. 
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l)()lt(Ml  to  tlie  1)0(1  M'itli  the  Siinio  bolts  wbioli 
hold  tho  clij).  Those  hi’aokots  may  bo  ])rooiiro(l 
throu^li  tho  Suj)))Iy  Depot  or  can  very  easily 
1)0  inaimfaoturod  from  tho  s])ooifications  con¬ 
tained  in  tho  master  file. 

Parachute,  Freight. 

Kogion  1  has  boon  able  to  obtain  a  consider- 
able  nnmbor  of  condemned  Army  parachutes 
from  tho  War  Department  at  little  or  no  cost, 
'riiese  ])ai‘achntes  are  still  quite  serviceal)le  and 
are  entirely  adaptable  for  nse  in  dropping  sup¬ 
plies  and  e(piii)ment  in  remote  areas.  They 
ai'o  ])articnlarly  nsefnl  in  delivering  such  items 
as  ])ortable  ])ower  })nm])S  and  other  articles 
of  more  or  less  fragile  nature.  Rc'gion  1  has 
condncted  tests  witli  these  chutes  in  dro])ping 
power  ])nmps  and  has  found  it  to  be  entirely 
practicable. 

Kefer  to  ])art  3  of  the  handbook  for  further 
information  in  I'ogard  to  the  ]n-e])aration  of 
sn])plies  and  equipment  for  aerial  transporta¬ 
tion.  It  would  seem  that  condemned  Army 
])arachntes  conld  be  made  very  nsefnl  to  many 
of  the  Forest  Service  Regions.  It  is  therefore 
suggested  that  application  be  made  to  the  War 
Dei)artment  for  this  ])articnlar  item  of  equip¬ 
ment  by  those  units  having  need  for  it. 

Kerosene  Can,  1-Pint  Size.  (Index  No.  78- 

ddiis  can  is  a  standard  ])rodiict  of  the  Ameri¬ 
can  Can  Co.  and  is  ])articnlarly  adapted  for 
carrying  keiMsene  to  nse  upon  saws.  The  can 
is  of  the  ])ro])er  size  to  be  carried  in  the  hip 
))ocket.  It  may  also  be  used  for  many  other 
pnr])oses. 

S perifcafion. — A  rectangnlar  can  3%  by  1% 
inches  by  5%  inches  high,  outside  dimensions, 
with  rounded  corners.  ]\Iade  of  80-ponnd,  or 
heavier,  tin  ])late  with  1-inch  screw  top 
thoroughly  oilproof. 

Kerosene  Can,  1/2 -Gal Ion  Size.  (Index  Xo. 
T8-2-S.) 

This  can  is  made  on  the  same  order  as  the 
1-pint  can  except  for  dimensions.  It  is  very 
nsefnl  for  carrying  oil  for  portable  power 
equipment  and  also  gasoline  for  lights,  etc. 

Specification. — A  rectangnlar  can  3^/4  by  5i/s 
inches,  by  7%  inches  high,  outside  dimensions, 
corners  slightly  rounded.  INIade  of  80-ponnd, 
or  heavier,  tin  ])late  with  l«14-inch  screw  top 
thoroughly  oilproof. 

Kerosene  Can,  1-Gallon  Size.  (Index  Xo.  78- 

Similar  in  design  and  construction  to  the  1- 
])int  and  i/o-gallon  cans  but  larger  in  size.  This 


can  as  well  as  the  others  is  also  a  standard 
])rodnct  of  the  American  Can  Co.  It  is  suited 
for  transj)orting  gasoline  and  other  oils  where 
a  greater  ([uantity  is  desiied  than  can  b('  car¬ 
ried  in  the  smaller  cans. 

Specification. — A  rectangnlar  can  Gl/j  by 
inches,  by  8%  inches  high,  outside  dimensions. 
Made  of  80-i)onnd,  or  heavier,  tin  plate.  It 
has  a  screw  top  apj)roximately  1%  inclu's  in, 
diameter  thoi'onghly  leakproof  against  kero¬ 
sene  and  other  oils. 

Mineral  Oil.  (Refer  to  handbook,  part  3,  Care 
of  mess  eqni})ment.) 

Hard-boiled  Hat.  (Index  Xo.  177.) 

This  is  a  rigid  hat  such  as  is  used  to  ])rotect 
steel  workers,  miners,  and  others  similarly 
occupied,  from  head  injuries.  Its  use  in  con¬ 
nection  with  tire  control  is  to  protect  sawyers 
from  falling  embers,  limbs,  and  bark. 

Transparent  Material.  (Index  Xo.  MSF- 
233-S.) 

The  following  specification  will  ])rovide  a 
suitable  material  for  the  mannfacture  of  trans- 
2)arent  silhouettes,  protractors,  triangles,  and 
othei-  items  of  a  similar  nature.  Several  of  the 
Forest  Seiwice  Rc'gions  have  used  this  ma¬ 
terial  for  these  various  purposes  and  find  it 
to  be  entirely  satisfactory  because  of  adapta¬ 
bility  to  either  plate  printing  or  to  drafting- 
work.  The  material  may  be  obtained  in  vari- 
oils  thicknesses  by  0.005  inch  graduations, 
from  0.005  inch  up  to  and  including  0.090  inch. 

Specification. — A  noninflammable,  colorless, 
transi)arent  material,  e(pial  to  celluloid,  Pyro- 
lin,  Plastacele,  etc.,  for  pliability.  Thickness 
shall  be  as  specified,  and  the  material  shall  be 
provided  in  sheets  approximately  20  by  50 
inches  in  size.  The  material  must  be  of  such 
transiiarency  as  to  permit  reading  ordinary 
typewriting  on  ivhite  paper  beneath  a  snflicient 
number  of  sheets  to  create  0.50  inch  thickness, 
Avhen  placed  upon  an  ordinary  tabk'  in  day¬ 
light  conditions. 

The  material  fni-nished  shall  not  warp  or 
discolor  when  exjiosed  to  the  sunlight  or  when 
used  over  a  lighted  drafting  table  using  lieavy- 
dnty  electric  lamps. 

The  noninflannnability  feature  of  the  ma¬ 
terial  must  be  such  that  when  it  is  placed  in 
direct  contact  with  an  open  flame  for  a  period 
of  10  seconds  and  then  removed  therefrom  it 
shall  not  continue  to  burn. 
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Purpose  and  Methods  of  Measuring  and 
Rating  Forest  Fire  Danger.^ 

I'he  i)urpose  of  forest  fire-danger  rating  is 
to  ]>rovi(le  a  measuring  stick  by  ■which  the 
severity  of  the  fire-control  ])rohleni  on  any 
forest  unit  may  he  coni})ared  with  that  on  otlier 
units  or  "witli  that  on  the  same  unit  during 
different  days,  seasons,  or  years.  Such  a  meas¬ 
ure  of  ])rotectiou  needs  is  essential  to  the  equi¬ 
table  distribution  of  ])rotectiou  funds  between 
different  administrative  units  and  to  insure 
the  most  efficient  use  of  protection  effort  within 
the  administrative  unit. 

Fire-danger  rating  to  serve  this  ])nr])Ose  re¬ 
quires  the  measurement  and  integration  of  all 
the  various  factors  which  influence  fire  dangty 
on  a  numerical  basis  Avhich  can  he  given  a  uni¬ 
formly  specific  meaning.  Experience  over 
many  years  has  indicated  that  rarely  can  any 
two  men  he  expected  to  arrive  at  the  same  esti¬ 
mate  of  fire  danger  when  judging  the  same 
factors,  no  matter  how  well  versed  they  be  in 
fire-siip]n‘ession  ])ractice.  Nor  can  they  be  ex- 
})ected  to  give  the  same  interpretation  to  such 
definitions  of  fire  danger  as  extreme,  high,  or 
low.  The  Slim  of  the  jiroperly  measured  and 
weighted  factors  which  contribute  to  fire  dan¬ 
ger  can,  however,  he  assigned  a  numerical  rat¬ 
ing  which  will  express  the  relative  degree  of 
fire  danger  at  the  time  and  place  the  factors 
are  measured. 

The  jirincipal  factors  which  have  an  im- 
])ortant  influence  on  fire  danger  are;  (1)  Sea¬ 
son,  (2)  fuel  moisture  content,  (3)  relative 
humiility,  (4)  Avind  velocity,  (5)  iirecipitation, 
(6)  risk,  or  the  degree  and  class  of  exposure 
to  fire-starting  agencies,  (7)  herbaceous  stage 
of  dcA^elopment,  (8)  visibility  distance,  (9) 
fuel  cover  type,  and  (10)  to])ography.  These 
factors,  lioweA’er,  do  not  all  exert  the  same  in¬ 
fluence  and  some  are  more  important  than 
others.  Only  through  a  large  amount  of  ex¬ 
perimental  work,  siqiported  by  the  seasoned 
judgment  of  men  Avith  long  and  varied  experi¬ 
ence  in  fire-control  Avork,can  the  ])roper  relatiA^e 
Aveights  lie  assigned  to  the  resjiectiAU'  factors 
and  a  projierly  interjireted  result  he  obtained. 

Some  of  the  fire-danger  factors  remain  con¬ 
stant  on  any  given  forest  unit,  Avhile  others 
varv  Avith  the  season  and  from  one  daA’  to  the 

1  For  (Ic'tailed  information  c-oncernin.ar  tlio  moasuronient  and 
integration  of  tire-daiiKer  factors  and  the  application  of  tire- 
dancer  ratines  in  the  Northern  Kocky  Mountain  Recion  see 
the  following :  OisiioitNi:,  II.  T.  mk.4sukIi\g  fikk  weatheu 

.^Nl)  FOREST  IXFI..VMM.\BII-ITY.  T^.  S.  Dept.  -Agr.  Cil'.  .‘lOS, 

.At)  pp..  illns.  lO.'ld.  For  sale  hy  Superintendent  of  Docu¬ 
ments.  AVashington.  D.  C.,  at  10  cents. 


next.  The  condition  of  (he  fuel,  the  Aveather 
elements  Avhich  influence  its  inllannnahility, 
season  of  the  vear,  lio-htnino;,  and  visihilitv 
conditions  influencing  the  detection  of  fires  by 
lookouts,  must  therefore  he  measured  daily  if 
an  accurate  estiimite  of  current  i-elative  fire 
danger  or  a  true  conception  of  the  actual  char¬ 
acter  of  the  fire  season  is  to  he  obtained.  It  is 
])rimarily  Avith  these  fluctuating  factors  that 
the  forest  or  ranger  district  administrator  is 
concerned. 

The  usual  ])rotection  unit  in  national-forest 
administration  is  the  ranger  district.  In  order 
to  secure  reliable  measurements  of  the  factors 
enumerated  Avhich  Avill  he  representative  of 
areas  as  large  as  most  ranger  districts,  it  is 
necessary  to  measure  each  factor  simultane¬ 
ously  at  several  Avell-chosen  locations  on  the 
area  and  obtain  the  average  value  of  each  fac¬ 
tor  measured.  This  is  done  hy  establishing  fire- 
danger  stations  manned  hy  regular  protection 
jiersonnel  and  equipped  Avith  the  necessary  in¬ 
struments  and  deA’ices  for  uniformly  measuring 
the  AUiriahle  Aveather  and  fuel  factors  reipiired 
by  the  danger-rating  scheme.  These  stations 
do  not  substitute  for  the  regular  tire-weather 
stations  maintained  in  coo})eration  Avith  the 
AVeather  Bureau,  hut  they  do  jirovide  supple¬ 
mentary  Aveather  data.  The  jnirpose  of  the  hre- 
danger  station  is  to  provide  for  the  measure¬ 
ment  of  current  fuel  inflammability,  Avhile  that 
of  the  fire-Aveather  station  is  to  jirovide  data 
for  localized  Aveather  forecasts. 

The  instruments  employeil  at  fire-danger  sta¬ 
tions  are  designed  for  measuring  tire-danger 
factors  and  are  used  chiefly  for  this  jnirpose 
only.  Because  of  the  nonavailability  or  exces¬ 
sive  cost  of  instruments  reipiired  in  this  held, 
the  Forest  Service  has  developed  a  number  of 
neAv  fire-danger  measuring  instruments  and  de- 
Auces  and  has  made  use  of  economical  adapta¬ 
tions  of  standard  meteorological  instruments. 
Descriiition  data  and  specification  index  num¬ 
bers  Avill  be  found  for  many  of  these  instru¬ 
ments  in  this  section  of  the  handhook  immedi¬ 
ately  folloAving. 

To  obtain  the  current  fire-danger  rating  for 
any  unit,  the  measurements  of  each  fire-danger 
factor  obtained  at  the  difl'erent  fire-danger  sta¬ 
tions  are  averaged.  The  average  values  ob¬ 
tained  are  then  referred  to  a  set  of  integration 
tables  or  charts  (see  Board,  fire  danger,  R-6, 
and  Meter,  fire  danger,  R-1),  Avhich  shoAv  the 
fire-danger  rating  for  any  combination  of 
values  of  the  fire-danger  factors  used. 
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In  order  to  proi)erly  compare  data  secured 
at  different  stations  and  on  different  ranker 
districts  and  forests,  it  is  essential  that  tlie  same 
factors  be  measured  in  the  same  way  at  each 
fire-danger  station  and  at  the  same  time  of 
day  for  all  stations  within  a  Region — or  at 
least  within  groii])S  of  forests  having  similar 
climatic  characteristics. 

It  is  customary  to  divide  the  numerical  fire- 
danger  ratings  into  classes  of  fire  danger.  The 
]nmiber  of  classes  from  no  fire  danger — requir¬ 
ing  no  organized  })rotection — to  the  greatest 
fire  danger  experienced — requiring  the  man¬ 
ning  of  all  regnlar  ])rotection  positions  phis 
available  emergency  forces — is  normally  deter¬ 
mined  by  the  number  of  administrative  steps 
which  can  be  recognized  between  these  two  ex¬ 
tremes — a  usual  maximum  of  about  seven. 

In  Regions  of  uniform  climate,  cover  type, 
and  to])ogTa])hv,  each  fire-danger  class  may  re¬ 
quire  uniform  administrative  action  throngh- 
ont  the  area.  Thus  in  the  Northern  Rocky 
Mountain  Region,  it  is  possible  to  incorporate 
specific  administrative  instructions  in  the  fire- 
danger  meter  for  each  danger  class  which  ap- 
]dy  thronghont  western  Montana  and  northern 
Idaho.  In  Regions  having  a  variety  of 
climates,  cover  types,  and  topography,  on  the 
other  hand,  the  same  fire-danger  class  may  re¬ 
quire  decidedly  different  fire-control  action  in 
tlie  areas  having  different  fire  ]iroblems  because 
of  the  varying  relative  importance  of  the  dif¬ 
ferent  fire-danger  factors.  In  such  Regions  it 
is  necessary  to  ada])t  the  ratings  for  localized 
use  l)y  providing  for  each  danger  class  specific 
administrative  instructions  in  the  individual 
ranger  district  or  other  ])rotective  unit  fire 
plan  which  apply  to  that  unit  only. 

The  determination  of  current  fire  danger  is 
not  tlie  only  purpose  served  by  the  measure¬ 
ment  and  recording  of  weather  and  fuel  con¬ 
ditions.  Properly  recorded  data  accumulated 
over  a  jieriod  of  time  serve  as  a  basis  for  gen¬ 
eral  conclusions  regarding  fire-danger  factors 
in  given  Regions  and  localities.  Seasonal 
trends  may  be  determined  from  them  and  nor¬ 
mals  by  lO-day  or  other  iieriods  may  be  estab¬ 
lished  indicating  the  probable  conditions  which 
can  normally  be  expected  at  any  time  during 
the  season.  These  data  also  permit  correlation 
lietween  fire  danger  and  fire  weather  thus  mak¬ 
ing  ])ossible  better  utilization  of  short-jieriod, 
localized,  fire-weather  forecasts.  The  impor¬ 
tance  of  keejiing  comjilete  and  accurate  rec- 
oi'ds  for  each  fire-danger  station  and  for  each 
])rotection  iiuit  thus  cannot  be  overstressed. 
See  the  last  section  of  this  ])art  of  the  hand¬ 
book  for  suggested  i-ecord  forms. 

Forest  Fire-Danger  Measuring  Equipment 

The  items  listed  on  the  following  pages  have 
been  develojied  for  use  in  fire-danger  measur¬ 
ing  and  rating.  Standard  meteoi'ological  in¬ 


struments,  for  the  most  pait,  have  been  omit¬ 
ted  since  they  are  adecpuitely  described  in  avail¬ 
able  publications.  Optional  equi])ment  is  listed 
where  different  items  are  employed  in  dif¬ 
ferent  Regions  for  the  same  pui]^ose.  The 
same  indexing  and  referencing  scheme  has  been 
used  in  this  part  of  the  liandbook  as  in  ])art  1. 
Specifications,  where  indicated  are  likewise 
available  from  the  master  specification  file  the 
same  as  for  equipment  items  listed  Avithin 
part  1. 

Forest  Fire-Danger  Meter,  Region  1  Typed 

(Rl-X.) 

The  northern  Rockv’  Mountain  fire-danger 
meter  (fig.  2-1)  is  designed  to  properly  inte¬ 
grate  seven  important  factors  Avhich  have  a 
combined  effect  upon  fire  danger.  The  factors 
integrated  by  the  Region  1  meter  are  ( 1 )  sea¬ 
son,  (2)  lightning,  (3)  land-clearing  and  other 
debris  fires,  (4)  Ausibility  distance,  (5)  relatiA^e 
humidity,  (6)  fuel  moisture,  and  (7)  Avind  A^e- 
locity.  Use  of  the  meter  makes  possible  a  de¬ 
gree  of  uniformity  in  rating  fire  danger,  not 
attainable  by  ratings  evoh’ed  through  judg¬ 
ment  by  different  observers  considering  the 
same  factors.  The  meter  is  a  cardboard  device 
4  by  6  inches,  having  tAvo  slides  Avhich  are  set 
by  the  operator  in  accordance  Avith  measure¬ 
ments  of  the  seven  factors  enumerated.  Cur¬ 
rent  fire  danger  is  rated  on  a  scale  of  seA^en 
classes,  each  representing  a  specific  ]Arobable 
rate  of  spread  of  fire,  and  each  requiring  spe¬ 
cific  administrative  action. 

The  danger  meter  is  designed  for  use  in  the 
Northern  Rocky  Mountain  Region.  Its  use 
elseAvhere,  Avithout  modification,  is  not  advo¬ 
cated  unless  or  until  local  tests  proA-e  that  the 
relative  Aveights  given  to  each  of  the  seA’eral 
factors  for  Region  1  conditions  meet  local  re¬ 
quirements  elseAvhere. 

Fire-Danger  Board.  (RG-X.) 

A  fire-danger  board  has  been  deA^eloped  and 
adopted  as  aii  ini})()rtant  })art  of  the  tire-danger 
rating  scheme  for  Region  6  (fig.  2-2).  The 
board  summarized  the  A^ariable  factors  of  fire 
danger  measured  at  all  the  fire-danger  stations 
Avithin  a  ranger  district  or  other  protection 
unit  and  combines  them  into  readily  usable 
fire-danger  ratings  that  are  closely  correlated 
to  pre-suppression  action  by  the  ranger’s  fire 
])lan.  The  board  is  displayed  in  a  conspicuous 
])lace  in  each  district  ranger’s  office  during  the 
fire  season  and  posted  daily.  Each  supervi¬ 
sor’s  office  Avill  have  a  board  Avhich  Avill  sum¬ 
marize  conditions  on  the  entire  forest.  When 
sup])lemented  by  the  fire-AA’eather  Avarning 
service  of  the  United  States  Weather  Bureau, 
the  board  makes  a  c()m])lete  system  for  keep¬ 
ing  abreast  of  current  fire  danger. 

1 1{(‘fcri‘iicc  ;  T'.  S.  linent  of  .Vgriculture  Circular  oOS. 
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MODEL  NO  5 

FOR^T-FIRE  DANGER  mTteR 

NORTHERN  ROCKY  MTN  REGION 

SEASONAL  TACTOP  AND  ACT*V1TV  OF  LICHTK^inC 


inc'uc/es  on/^  ^/^osc 

>♦'/  f/i  or  /Tforc.  A?/Ay  re<9c'it  ^rou'^. 

riRST  ““  ncfet'S’  fo  /r^px/rx/^ 

SECOND  ^V/7<7'^"/^A«'y 

sxf  V/ proper  ^cr/^/^, 

_  .  o/  ■'■  ari^n/r>o 

THIRD  -  ,See  o/^^er  s/</e  o/ 


VISIBILITY 

DISTANCE 

Cenfrs/  snd 
Essfern  Monf. 

/Vesfern  Afont 
ar/d  A/.  /dsAo 

3n%s//  f/res  r/efec/sbk,  up  fo 

MILES 
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I'Tguue  2—1.-  Northern  liocky  Mountain  fire-dan;ier  meter. 


Color  ])sycliolooy  has  been  used  to  advanta<Te 
ill  the  fire-danger  })oard.  The  hoards  are  18 
by  24  inches  in  size.  Each  factor  of  fire  dan¬ 
ger  that  has  a  place  on  the  board  is  divided 
into  classes  and  each  class  is  assigned  a  color. 
For  e.xainjile,  fuel  moisture  content  as  meas¬ 
ured  by  the  i/2'  V2'iBch  poiiderosa  i)ine 
sapivood  fnel-moistnre-indicator  sticks  is  rep¬ 
resented  by  five  classes  and  colors  as  folloivs: 
Class  4,  0  to  7  percent,  red  (this  is,  of  course. 


the  most  dangerous  condition)  ;  class  3,  8  to  10 
percent,  orange;  class  2,  11  to  18  jiercent,  blue; 
class  1,  19  to  25  percent,  green;  and  class  0, 
over  25  percent,  ivhite.  By  means  of  disks 
mounted  behind  the  face  of  the  board  the  class 
number  and  color  of  the  current  condition  are 
displayed  through  an  opening  in  the  board  })V 
turning  a  knot)  attacheci  to  the  disk.  This  ob¬ 
jective  presentation  of  current  conditions  ar¬ 
rests  the  attention  of  all  vho  see  it.  Thus  a 


2-A 


FIKE-COXTROL  EQUIPMENT  HANDBOOK 


^•laiice  at  the  board  may  show  a  red  fuel  con¬ 
dition,  wiiite  relative  humidity,  green  wincl, 
red  herbaceous  stage,  orange  risk,  and  red  yisi- 
l)ility.  When  all  these  factors  are  combined 
(by  means  of  the  simple  integration  tables 
mounted  on  the  face  of  the  board)  they  may 
produce  a  class-5  day  which  will  be  shown  in 


Figure  2—2. — Region  6  fire-danger  board. 

orange  in  the  large  opening  at  the  top  of  the 
board.  The  class  of  day  shown  on  the  board 
indicates  the  action  to  be  taken  according  to 
the  ranger’s  hre  plan. 

In  addition  to  the  fuel-moisture  content  fac¬ 
tor  shown  on  the  board  in  five  classes  and  col¬ 
ors,  relative  humidity  (two  classes),  wind  ve¬ 
locity  (four  classes),  and  herbaceous  stage 
(three  classes)  have  colored  dials  on  the  board 
because  they  are  the  principal  physical  varia¬ 
bles  that  determine  fire  behavior.  The  herba¬ 
ceous-stage  factor  is  an  estimate  of  the  current 
fire-danger  status  of  the  annual  growth  of 
vegetation  snch  as  grass,  ferns,  and  weeds. 
When  the  annuals  are  green  and  succulent, 
they  do  not  add  to  the  fire  danger  and  may 
even  be  a  retardant.  As  the  season  progresses 
and  they  become  drier  and  drier,  they  materi¬ 
ally  add  to  the  fire  danger.  Although  other 
])hysical  factors,  for  example  kind  and  quan¬ 
tity  of  fuel,  and  topography,  vary  from  place 
to  place  and  may  be  of  major  im])ortance  in 
determining  what  a  fire  will  do  when  burn¬ 
ing  conditions  are  ripe,  such  factors  have  not 
been  included  as  variables  in  rating  current 
fire  danger  because  they  remain  practically 
constant  throughout  the  fire  season  (except 
changes  in  fuels,  and  this  has  been  taken  care 
of  in  the  herbaceous-stage  item  on  the  board)  . 

The  current  status  of  fuel-moisture  content, 
relative  humidity,  wind  velocity,  and  herbace¬ 
ous  stage  are  combined  in  the  first  of  the  two 
integration  tables  and  produce  a  burning  index. 
The  next  step  is  to  arrive  at  the  sum  total  fire- 
danger  condition  for  the  purpose  of  determin¬ 


ing  what  action  should  be  taken — how  many 
fireguards,  lookouts,  and  patrolmen  are 
needed — which  is  the  end  result  desired  from 
the  board.  In  order  to  get  this,  visibility  con¬ 
ditions  (measured  by  Byram  haze  meters)  and 
risk  (the  relative  activity  of  the  fire-starting 
agencies — man,  lightning,  etc.)  also  have  a 
])lace  on  the  board.  These  two  factors  of  fire 
danger  are  combined  with  the  burning  index 
and  produce  one  of  seven  classes  of  day.  Each 
district  ranger  will  have  a  fire  plan,  prepared 
in  advance,  stipulating  the  action  he  will  take 
to  meet  each  class  of  day.  For  example,  a 
class-4  day  calls  for  a  normal  number  of  posi¬ 
tions  to  be  manned  and  each  position  will  be 
listed  in  the  ranger’s  fire  plan.  A  class-7  day 
calls  for  all  available  forces  and  the  ranger’s 
plan  will  specify  wdiat  that  means. 

Alignment  Charts  for  Duff  Moisture. 

(Northeastern  Forest  Experiment  Sta¬ 
tion — X.) 

The  Northeastern  Forest  Experiment  Sta¬ 
tion  has  developed  an  alignment  chart  from 
which  surface  duff  moisture  content  and  hazard 
may  be  computed  from  the  three  meteorological 
factors:  (1)  Number  of  hours  since  last  meas¬ 
urable  precipitation,  (2)  current  air  tempera¬ 
ture,  and  (3)  current  relative  humidity.  Three 
alinement  charts  with  tables  showing  compara¬ 
tive  surface  duff  moisture  contents  in  the  open 
and  within  the  f(n-est  are  used  for  observations 
at  11  a.  m.,  2  p.  m.,  and  5  p.  m.  Figure  2-3 
illustrates  the  chart  used  for  11  a.  m.  observa¬ 
tions.  A  straightedge  is  placed  on  the  chart  in¬ 
tersecting  the  precipitation-hour  scale  and  the 
air-temperature  scale  at  their  respective  values 
and  the  point  at  which  the  straightedge  inter¬ 
sects  the  unmarked  vertical  line  is  noted.  The 
straightedge  is  then  moved  so  it  passes  through 
this  point  and  intersects  the  relative-humidity 
scale  at  the  proper  value.  Surface  duff  mois¬ 
ture  content  and  hazard  in  the  open  are  read 
at  the  point  of  intersection  of  the  straightedge 
on  the  moisture-content  hazard  scale.  The 
broken  lines  in  the  figure  numbered  (1)  and  (2) 
illustrate  the  positions  of  the  straightedge  in 
determining  surface  duff  moisture  content  75 
hours  after  last  measurable  precipitation  when 
air  temperature  is  50°  F.  and  relatively  hu¬ 
midity  is  47  percent.  Moisture  content  of  sur¬ 
face  duff  ill  the  open  is  20  ]iercent  and  the 
hazard  is  medium. 

The  charts  are  used  to  determine  in  specific 
terms  current  fii'e  hazard  and  in  conjunction 
with  daily  weather  forecasts  may  be  used  to 
predict  local  probable  changes  in  hazard.  The 
charts  were  developed  for  use  in  the  forests 
characteristic  of  New  York,  Connecticut,  Mas¬ 
sachusetts,  and  INIaine. 
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Table  showing  the  relationship  between  surface  duff  moisture  content  in  the  open  end 
within  the  forest  at  lT-00  A.M. 
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I’lnUKK  2-3. — Alinemcnt  chart  for  11  a.  m.  observations  for  estimating  duff  moisture  content  and  hazard  of 

white  pine  duff. 


Fuel-Moisture-Indicator  Sticks,  Region  1 
Type.  (lU-X  and  Rl-P.) 

Tlie  Region  1  fnel-nioisture-indicator  sticks 
are  used  to  determine  the  moisture  content  of 
fuels,  wliicli  in  turn  reiiresents  one  of  tlie  prin¬ 
cipal  factors  in  rating  forest-fire  danger.  The 
sticks  are  in  the  form  of  cylinders  turned  to 
inch  and  2  inches  in  diameter,  resiiectively, 
and  are  exactly  18  inches  long.  Only  clear 
jionderosa  })ine  sajiwood  ivitli  no  defects  is 


used.  The  large  sticks  are  exjiosetl  singly  and 
the  small  ones  in  gronjis  of  three  fastened 
together  with  hardwood  dowels. 

Before  shi]iping  to  the  field  the  sticks  are 
examined  by  the  Northern  Rocky  Mountain 
Forest  and  Range  Experiment  Station  for  uni¬ 
formity  of  behavior  upon  ex})osnre  to  the 
■weather  and  the  dry  weights  are  determined. 
IMoistiire  contents  of  the  sticks  are  measured 
in  the  field  by  weighing  the  sticks  on  the  triple- 
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beam  scales  (MSF-463).  The  sticks  are  ex¬ 
posed  imiformly  10  or  12  inches  about  the 
o-roiind  under  the  screen  designed  for  this 
purpose. 

Forest  Sendee  units  desiring  this  type  of 
equipment  should  secure  it  through  Region  1. 

Fuel-Moisture-Indicator  Stick  Screen.  (In¬ 
dex  No.  IGO.) 

When  fuel-moisture-indicator  sticks  are  ex¬ 
posed  to  full  sunlight  the  result  is  the  meas¬ 
urement  of  the  extreme  of  fire  danger  rather 
than  the  danger  typical  of  the  general  location. 
Sticks  exposed  in  timber  stands,  on  the  other 
hand,  do  not  give  comparable  results  through¬ 
out  an  administrative  unit  because  of  differ¬ 
ences  in  the  degree  of  shading.  Region  1  has 
designed  a  screen  under  which  the  sticks  are 
uniformly  exposed  in  the  open  to  overcome 
these  difficulties.  The  screen  is  mounted  on  an 
angle-iron  frame  35  inches  square  with  legs 
holding  the  screen  13  inches  above  the  ground. 
Two  layers  of  14-mesh  screen  ])rovide  a  degree 
of  shade  approximately  equivalent  to  that  of 
an  old-growth  forest  area  from  which  three- 
fourths  of  the  canopy  has  been  removed. 

Fuel-Moisture-Indicator  Sticks,  Region  6 
Type.  (R6-X  and  R6-P.) 

The  Region  6  fuel-moisture-indicator  sticks 
differ  from  the  Region  1  sticks  principally  in 
that  they  are  square.  These  sticks  also  are 
made  in  sizes  of  f/>  inch  and  2  inches,  the  for¬ 
mer  being  of  clear  ponderosa  ]iine  sapwood  and 
the  latter  of  Douglas  fir  heartwood.  The  small 
sticks  are  made  in  groups  of  three  joined  to¬ 
gether  with  dowel  pins  and  are  trimmed  to  an 
exact  oven-dry  weight  of  100  grams.  The 
large  sticks  are  trimmed  to  a  dry  weight  of 
400  grams. 


Ekiuise  2-4.-  Uegioii  0  type  fuel-inoisture-indiciitor  stick 

scale. 


The  sticks  are  exposed  in  the  field  on  wire 
brackets  6  or  8  inches  above  the  ground  usually 
within  the  timber  stands  for  wliich  the  fuel- 
moisture  measurements  are  desired.  Moisture 
contents  of  both  sizes  of  sticks  are  determined 
directly  in  jtercent  by  weighing  on  the  hazard- 
indicator  stick  scale  illustrated  in  figure  2-4. 

The  sticks  are  used  chiefly  as  indicators  of 
relative  fuel-moisture  content.  The  large 
sticks  are  used  principally  to  indicate  the  sea¬ 
sonal  cumulative  drying  trends  but  are  rarely 
used  to  re]4resent  actual  current  fuel-moisture 
content.  The  small  sticks  indicate  the  short- 
period  diurnal  trends  in  the  moisture  content 
of  light  fuels  although  they  do  not  represent 
moisture  conditions  in  any  one  type  of  fuel  or 
necessarily  the  average  moisture  content  of  a 
group  of  fuels.  Dry  sticks,  however,  mean  dry 
fuels ;  and  wet  sticks,  wet  fuels,  and  the  degree 
of  variation  in  stick-moisture  contents  has 
been  found  to  agree  well  with  corresponding 
variations  in  moisture  contents  of  the  fuels. 

Triple-Beam  Scale.  (Index  No.  MSF-4G3.) 

A  triple-beam  laboratory  trip  scale  which 
is  recommended  for  use  in  determining  the 
weights  or  Region  1  type  fuel-moisture-indi¬ 
cator  sticks  from  which  their  moisture  contents 
are  com])uted.  The  scales  have  a  capacity  of 
1,000  grams  with  an  accuracy  of  0.10  gram 
from  0  to  50  grams  and  0.50  gram  from  500 
to  1,000  grams.  Three  beams  with  sliding- 
weights  are  graduated  to  10  grams  by  0.10 
gram,  100  grams  by  10  grams,  and  500  grams 
by  100  grams,  respectively. 

Fuel-Moisture-Indicator  Stick  Scale.  (In¬ 
dex  No.  461.  RG-X  and  R6-P.) 

The  fuel-moisture-indicator  stick  scale  pro¬ 
vides  a  means  for  readilv  measuring  the  mois- 
ture  contents  of  100-gram  and  400-gram  sticks 
in  percent  without  the  necessity  for  computa¬ 
tions  or  tables  (fig.  2-4).  The  scales  have  a 
ca]>acity  of  0  to  50  percent  and  are  accurate 
within  plus  or  minus  0.25  ]4ercent  from  0  to  20 
]4ercent  and  within  plus  or  minus  0.5  percent 
from  21  to  50  percent.  These  scales  are  for 
use  only  with  moisture-indicator  sticks  having 
oven-dry  weights  of  exactly  100  and  400  grams, 
respectively.  They  are  constructed  of  brass 
and  are  furnished  Avith  test  weight,  brackets 
for  mounting,  and  packing  box. 

Fan  Psychrometer.  (Index  No.  MSF-45T.) 

The  fan  psychrometer  consists  of  a  standard 
sling  psychrometer  without  handle  mounted  on 
a  su])porting  bracket,  a  small  bottle  of  Avater, 
and  a  fan  Avith  a  hand-o])erated  rotating  device. 
The  Avet-bulb  thermometer  is  mounted  directly 
OA-er  the  bottle  of  Avater  and  the  Avicking  is  long- 
enough  to  extend  into  the  Avater.  The  rotation 
of  the  fan  circulates  air  past  the  tAvo  thermom¬ 
eter  bulbs. 

Advantages  of  the  fan  ])sychrometer  OA'er 
other  types  are; 
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^  M  i. 

FiGUitE  H-y. — Duff 


1.  lireakaoe  of  tluM  inonu^tors  is  induced  to  a 
iiiiniuHiin  l)(H-aus(>  tlio  thennonu'tars  are  sta¬ 
tionary. 

2.  The  opei’ator  can  Avatch  the  descent  of  the 
inercnrv  in  tlie  yet-hnlh  therinoineter  and  de¬ 
termine  accurately  the  low  point,  thus  adding- 
materially  to  the  ])rol)ahility  of  <iettin<>;  an  ac¬ 
curate  relative-humidity  determination. 

The  fan  ]isychrometer  is  recommended  for 
use  only  in  a  suitable  instrument  shelter. 
Where  suitable  sheltei’s  are 
available  it  is  considered  supe¬ 
rior  to  the  slin<i'-tvpe  i)sv- 
chrometer. 

Sling-  Psychrometer,  Pocket 
Size.  (Index  No.  MSF- 
458.) 

The  ])ocket  size  sling  psy- 
chronieter  is  the  most  portable 
device  for  determining  rela¬ 
tive  humidity  and  is  therefore 
a  valuable  instrument  for  field 
use.  Thermometers  are  mer¬ 
cury-in-glass.  stem  graduated 
in  whole  degrees;  the  usual 
range  is  +25°  to  +120°  F. 

The  t herniometers  are  mounted 
on  an  alnminum  or  dural  hack  to  which  is  at¬ 
tached  a  metal  chain  12  inches  long  e({ni}>])ed 
with  a  swivel  handle  by  which  the  instrument  is 
whirled.  Psychrometers  are  furnished  in  leather- 
covered  metal-reinfoi'ccd  cases  a|)proximately  8 
inches  long,  114  inches  wide,  and  %  inch  thick. 

Psychrometer  Wicking.  (Index  No.  MSF- 
459-S.) 

Only  clean  unsized  cotton  braided  tubing 
should  be  used  for  wet-bulb  wicks  on  all  types 
of  psychrometers.  Wicking  may  be  secured  in 
spools  of  one  gross  yards  froni  the  following 
firm  and  upon  the  following  specification. 
Wicking  should  be  cut  to  size — about  3  inches 
long — and  put  up  in  envelopes,  about  10  wicks 
l)er  envelope,  for  convenient  field  use. 

Specification. —  (Quantity  and  cost  make  bids 
unnecessary.)  The  wicking  can  be  obtained 
from  United  Lace  &  Braid  Manufacturing  Co. 
Anburn,  Providence,  K.  I.  Specify  braid  No. 
2/,9.  anxized^  to  be  used  ax  a  cover  for  wet-bulb 
thermometerx  on  relative-humidity  meaxurincf 
7wxtrumentx.  Gross  yard  sppols  is  smallest 
quantity  sold.  Price  about  $1.10  per  gross 
yards.  On  gross  yards  make  1,728  wicks  3 
inches  long. 

Duff  Hygrometer,  (li.  1-X  and  Mad.  Lab.-P.) 

T1  le  duff  hygrometer  consists  of  a  moisture- 
sensitive  1‘attan  element  connected  by  means  of 
a  foxtail  chain  to  an  indicating  ])ointer  (fig. 
2-5).  When  the  hygrometer  is  inserted  in  the 
duff  the  moisture  content  of  the  rattan  soon 
a])proaches  equilibrium  with  the  relative  hu¬ 
midity  within  the  duff  layer.  The  changing 


length  of  the  rattan  with  changes  in  its  mois¬ 
ture  content  actuates  the  pointer.  'I'he  instru¬ 
ment  is  calibrated  by  letting  it  come  to  e(|ui- 
libriuni  with  dull'  of  a  known  moisture  con¬ 
tent  or  with  a  known  relative  humidity  for 
which  equilibrium  fuel-moistnre  values  have 
])reviously  been  determined.  Uuff-moistnre- 
content  values  are  read  directly  on  a  suitable 
scale  under  the  pointer.  The  instrument  is  left 
in  place  on  the  forest  llooi-  dni'ing  the  fire 


liygrometfi'.  The  iiisti'uineiit  sliowii  is  ijroperly  iuserted  hi  the  duff. 

season.  The  duff  hygrometer  was  developed 
for  use  ill  the  white  pine  and  Douglas  fir  re¬ 
gions  but  has  been  Avidely  used  elsewhere  in 
other  fuel  types.  It  must  be  calibrated  each 
3Tair. 

Forest  Service  units  desiring  to  purchase 
duff  hygrometers  should  do  so  through  the 
Madison  Laboratory  where  the  instruments  can 
be  accurately  calibrated. 

Wind  Gage.  (R.  1-X  and  R.  G-X.) 

To  proAude  more  accurate  estimates  of  Avind 
A’elocity  at  fire-control  stations  on  the  national 
forests  than  can  he  obtained  by  the  Beaufort 
scale,  A’arions  models  of  inexpensive  Avind  gages 
have  been  developed  in  Regions  i  and  G.  Sev¬ 
eral  instrument  com|)anies  have  recently  be¬ 
come  interested  in  the  commercial  ]iroduction 
of  loAV-cost  anemometers  suitable  for  Forest 
Service  use.  The  final  develo|)ment  of  these  Avill 
I'emoA^e  the  necessity  for  further  deA^elopment  of 
the  Forest  Service  gages.  Those  Avho  are  inter¬ 
ested  in  this  particular  item  of  equipment  should 
make  inquiries  direct  to  Region  1  or  6  for  the 
latest  cleA'elopments  and  S[)ecifications. 

Rain  Gage  and  Measuring  Stick,  Forest 
Service  Standard.  (Index  No.  MSF- 
451.) 

The  Forest  Service  standard  rain  gage  is 
similar  to  the  standard  Weather  Bureau  pat¬ 
tern  excejit  in  size  and  materials.  Capacity  of 
the  gage  is  6  inches  of  jirecijiitation.  The  gage 
is  constructed  of  26-gage  galvanized-iron  ex¬ 
cept  the  inner  tube  Avhich  is  of  seamless  brass 
tubing.  Tests  conducted  at  the  Northern 
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Kocky  Mountain  Experiment  Station  indicate 
very  close  aoreement  between  this  and  the 
standard  Weather  Bureau  gage.  The  princi- 
]ial  advantage  of  the  Forest  Service  gage  is  its 
low  cost. 

The  measuring  sticks  used  with  the  Forest 
Service  rain  gage  are  of  red  gum  heartwood 
of  suitable  size  with  graduations  applied  wntli 
a  rubber  stamp.  Smallest  division  is  0.01  inch 
of  precipitation. 

iNleasurements  made  with  this  equipment  are 
not  reported  to  the  Weather  Bureau  as  stand¬ 
ard  measurements. 


mounted  on  a  stainless  metal  back.  'Hie  ther¬ 
mometer  is  used  to  determine  the  maximum  air 
temperature  attained  during  any  period,  usu¬ 
ally  24  hours.  A  constriction  just  above  the 
bulb  permits  mercury  to  rise  in  the  thermome¬ 
ter  tube  when  the  bulb  is  heated,  but  causes 
the  mercury  column  to  break  and  remain  sta¬ 
tionary  in  the  tube  when  the  mercury  volume 
in  the  bulb  decreases  with  lowering  tempera¬ 
tures.  The  thermometer  is  reset  by  vigorously 
whirling,  causing  the  mercury  to  be  forced 
back  through  the  constriction  by  the  centrifu- 
gal  force  set  up. 


Visibility  Meter,  Byram  Type.  (Index  Xo. 
456.  K6-X  and  K6-P.) 

The  Byram  haze  or  visibility  meter  is  a  sim- 
]de  instrument  designed  to  determine  the  dis¬ 
tance  foi-est-tire  lookouts  can  be  expected  to 


Figuke  2-(i. — The  Byram  visibility  meter. 

see  the  smoke  from  a  small  fire  under  existing 
atmospheric  conditions  (fig.  2-6).  Experi¬ 
ments  in  Region  6  have  shown  that  a  standard 
size  smoke  column  is  just  visible  against  a  back¬ 
ground  60  percent  as  bright  as  the  horizon 
brightness  in  the  same  direction.  By  means 
of  suitable  filters  and  a  rotating  mirror  incor- 
]>orated  in  the  meter,  an  observer  is  able  to 
select  a  point  in  the  landscape  such  as  a  ridge, 
having  a  brightness  60  percent  of  that  of  the 
horizon.  The  distance  of  this  point  from  the 
observer  may  be  scaled  off  on  a  map  and  is  the 
visibility  distance  in  tliat  direction  at  the  time 
of  observation. 

Maximum  Thermometer.  United  States 
Weather  Bureau  Standard.  (Index  X^o. 
MSF^Tl.) 

The  maximum  thermometer  is  a  mercury-in- 
glass  thermometer  graduated  in  whole  degrees 


Minimum  Thermometer,  United  States 
Weather  Bureau  Standard.  (Index  Xm. 
MSF-472.) 

The  minimum  thermometer  is  a  colorless 
alcohol-in-glass  thermometer,  stem  graduated 
in  whole  degrees,  and  mounted  on 
a  stainless  metal  back.  Minimum 
temperatures  are  indicated  by  a 
small  black-glass  double-ended  in¬ 
dex  inside  the  bore.  When  the 
temperature  decreases,  the  index  is 
pulled  toward  the  bulb  end  of  the 
thermometer  by  the  surface  ten¬ 
sion  of  the  end  of  the  alcohol  col¬ 
umn.  Increases  in  temperature 
cause  the  alcohol  to  flow  past  the 
index  without  moving  it.  The 
thermometer  is  reset  by  tilting  it 
until  the  index  slides  down  the 
bore  to  the  end  of  the  alcohol 
column. 

Townsend  Support,  United 
States  Weather  Bureau 
Standard.  (Index  Xo. 
MSF-473.) 

The  Townsend  support  is  a 
metal  device  for  mounting  max¬ 
imum  and  minimum  thermome¬ 
ters  in  instrument  shelters.  The 
fixture  consists  of  a  base  plate  at¬ 
tached  to  a  horizontal  crosspiece  in  the  shelter 
by  wood  screws,  upon  which  are  mounted  two 
jirojecting  studs  of  unequal  lengths  carrying 
the  thermometer  clamps.  The  longer  stud,  with 
a  pawl  for  locking  and  releasing  the  rotating 
shaft,  holds  the  maximum  thermometer  and 
permits  vigorous  whirling  to  reset  the  thermom¬ 
eter.  The  shorter  stud  is  provided  with  a  stop 
pin  to  permit  tilting  of  the  minimum  thermome¬ 
ter  mounted  upon  it  when  the  index  is  reset.  The 
Townsend  support  holds  the  thermometers  in 
the  correct  exposure  positions  and  enables  them 
to  be  read  and  reset  without  removing  them  from 
the  support,  thus  minimizing  the  danger  of 
breakage  occasioned  by  frequent  handling. 

Weather-Instrument  Shelter,  Region  1 
Type.  (Index  X^o.  467.) 

The  Region  1  instrument  shelter  is  suitable 
for  the  exposure  of  fire-weather  temperature 
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and  humidity  0({ui])ment  only  (iijr.  ‘2-7).  Fuel- 
moist  ure-indicat  or  stick  scales,  etc.,  can  also  be 
ke])t  in  the  shelter.  Its  advanta<ie  over  the  Re¬ 
gion  ()  shelter  and  the  standard  Weather  Bn- 


FKiCUK  ‘2-7. — Iteiiioii  1  type  instruiiieiit  shelter. 


reau  cotton  region  shelter  is  in  its  economy 
of  materials  and  labor  re(|nired  for  construc¬ 
tion. 

Weather-Instrument  Shelter,  Region  6  Type. 

(Index  Xo.  408. ) 

Idle  Region  6  instrument  shelter  is  similar 
in  size  and  general  design  to  the  Weather  Bu¬ 
reau  cotton  region  shelter  (hg.  2-8).  Specifi¬ 
cations  call  for  stock-size  lumber  as  far  as 
])ractical  and  a  minimum  of  fitting  is  required 
in  construction,  thus  reducing  the  cost.  The 
sheltei-  is  built  in  sections,  the  door,  roof,  sides, 
hack,  and  floor  each  forming  one  complete 
section,  ddie  completed  sections  are  shijtped 
])a.inted,  and  are  assembled  on  the  ground. 
Shelters  are  furnished  with  hardware  but  with¬ 


out  legs.  The  shelter  is  suitable  for  hazard- 
indicator  stick  scales  and  temperature  and 
humidity  instruments. 

Weather-Instrument  Shelter,  United  States 

Weather  Bureau  Cotton  Region  Type. 

(Index  iSo.  4()0.) 

The  Weather  Bureau  cotton  region  shelter  is 
substantially  built  with  louvered  sides,  back, 
and  door,  and  is  suitable  for  the  exposure  of 
meteorological  instruments  at  headquarters  sta- 
lions  and  at  stations  maintained  in  coo[)era- 
tion  with  the  Weather  Bureau  (tig.  2-9).  This 
shelter  is  designed  for  the  correct  exposui'e  and 
adequate  jn'otection  of  the  instruments  housed, 
rather  than  for  economy  in  construction  and 
is  higher  in  cost  than  the  Region  G  ty]^e  for 
this  reason.  Its  general  nse  for  seasonal  ob- 
sei'vations  at  fire-danger  stations  is  not  recom¬ 
mended. 

Wind  Vane.  (Index  Xo.  477.) 

The  Region  G  wind  vane  is  nsed  at  fire-danger 
stations  to  indicate  the  direction  of  the  wnnd. 
It  consists  of  a  free-tnrning  alnminnm  A’ane.  a 
i‘igid  steel  snpport,  and  brass  cross  bars  with 
brass  letters  designating  the  four  cai'dinal  di- 
rections.  The  vane  is  of  improved,  streamline 
design  to  reduce  flutter  in  unsteady  winds. 
Snpport  for  attaching  vane  to  a  pole  is  in¬ 
cluded. 

Inflammability  Station  Lay-out  Plans. 

(Rl-X.) 

Figures  2-18  to  2-22  })rovide  plans  for  and 
describe  the  method  of  laying  out  forest  inflam¬ 
mability  stations.  These  plans  were  developed 
by  Region  1  landscape  architects  and  the 
Northern  Rocky  iVIountain  Forest  and  Range 
Experiment  Station.  If  copies  of  these  plans 
are  desired  they  should  be  recpiested  direct 
from  Region  1. 

Fire-Danger  Record  Forms.  (Rl-X.) 

The  nse  of  standard  forms  for  the  recording 
of  fire-danger  information  has  not  been  uni¬ 
formly  adopted  because  of  the  newness  of  the 
field  and  because  of  the  limited  numher  of  fire- 
control  agencies  actually  rating  fire  danger  on 
an  extensive  scale.  For  ready  com])arison  of 
protection  units  on  a  regional  basis,  however,  it 
is  essential  that  uniform  recording  practice  be 
maintained  at  least  throughout  the  Region. 

The  forms  illustrated  on  the  following  pages 
(figs.  2-10  to  2-17))  have  been  devised  by  the 
Northern  Rocky  INIonntain  Region  for  fire- 
danger  use  and  are  offered  as  illustrating  an 
orderly  record-keeping  system.  In  addition  to 
these.  Weather  Bureau  Form  1009-E,  10-day 
weather  snmmarv,  is  used  extensively.  It  ])ro- 
vides  for  daily  records  of  weather  factors  and 
has  blank  columns  which  can  be  nsed  advan¬ 
tageously  for  fuel  moisture,  visibility,  etc. 
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Eigli;e  2-S. — Kegioii  U  type  iustrumeiit  shelter. 


Hro-weather  observing  stations,  and 
to  transport  the  necessary  equipment. 

Chnievd  dexeriptkm. — Each  mobile 
unit  consists  of  a  fi/o-ton  panel-body 
truck  (131-inch  wheelbase),  suitably 
altered  and  fitted  with  radio,  meteor- 


Figcue  2-lJ. — Weather  Bureau  cotton  region 
in.strunient  shelter. 


Fire-Weather  Forecasting  Trucks  and 

Equipment.  (U.  S.  Weather  Bureau — 

X.) 

The  United  States  Weather  Bureau  has  in¬ 
augurated  a  new  series  in  connection  with  for¬ 
est  fire-control  work  throughout  the  northern 
and  western  Regions.  The  Bureau  has  con¬ 
structed  and  placed  in  operation  several  com¬ 
pletely  equipped,  mobile,  meteorological  units, 
radio-equipped,  which  are  used  to  furnish  fire- 
control  forces  with  localized  weather  forecasts 
(fig.  2-16,  2-17).  The  units  are  operated  in 
full  cooperation  with  the  Forest  Service  and 
the  services  rendered  by  them  are  of  consider¬ 
able  value  to  j)rotection  and  fire-control  man¬ 
agers.  A  brief  description  of  the  type  of  unit 
employed  follows : 

Objects. — To  provide,  in  effect,  a  traveling 
Weather  Bureau  office  to  proceed  directly  to 
going  fires  and  render  detailed  and  localized 
fire-weather  forecast  service  to  protection  agen¬ 
cies.  A  secondary  object  is  to  provide  a  satis¬ 
factory  means  for  establishing  and  inspecting 


ological,  charting,  and  camping  equipment. 
Each  unit  operates  from  a  fixed  base,  the  oper¬ 
ating  personnel  (a  meteorologist  and  an  ob¬ 
server-radio  operator)  proceeding  to  fires  when 
requested  through  the  regional  fire  dispatcher, 
supplying  daily  forecasts  through  radio  broad¬ 
casts  and  special  forecasts  as  required.  The 
unit  secures  data  for  preparation  of  detailed 
weather  maps  through  coded  w’eather  broad¬ 
casts  via  NPG,  Mare  Island,  Calif.,  and  from 
numerous  hourly  broadcasts  in  voice  from  De¬ 
partment  of  Commerce  Airways  radio  station. 
Supplementary  information,  when  not  other¬ 
wise  available,  is  telegraphed  to  the  unit  from 
the  Weather  Bureau  at  San  Francisco.  Local 
meteorological  observing  stations  are  set  up  in 
the  vicinity  of  fires,  and  close  contact  by  the 
meteorologist  with  local  conditions  of  topog¬ 
raphy,  cover,  fire  situation,  and  weather  permits 
of  much  more  detailed  and  complete  localiza¬ 
tion  of  forecasts  for  fire  control  than  is  possible 
by  any  other  means. 
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Figure  2-10. — Region  1  fire-danger  chart. 
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Form  120-R.  1 


u.  s.  department  of  agriculture 
FOREST  SERVICE 


FERE  DANGER  DAILY  RECORD 


f  beginning  6  p.  m _ 

These  data  for  the  period  ]  cnay) 

^  ending  6  p.  m _ 

(Day) 


(Month) 


(National  Forest) 


(Year) 


ITEM 

RANGER  DISTRICT  OR  STATION  NAME 

TOTALS  OR 

AVERAGES 

Lightning  storms  occurred, 

Brush  fires  threatening, 

Visibility  distance. 

2-inch  cylinder.  Weight, 

Moisture,  percent. 

J4-inch  cylinder.  Weight, 

Moisture,  percent. 

Duff  moisture,  percent. 

.\verage  fuel  moisture,  percent. 

Afternoon  wind  velocity. 

Alinimum  or  5  p.m.  humidity. 

Fire  danger  class. 

Precipitation, 

Maximum  temperature. 

Minimum  temjierature. 

On  duly 

Number  improvement  men. 

Number  protection  men. 

Number  emergency  guards. 

Number  protection  stations. 

Number  fire  fighters. 

Number  C.  C.  C.’s  on  fires. 

Weather  forecast  for  this  period: 
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Figure  2—11. — Daily  fire-danger  record. 
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R-NRM 

Pf-2 

B-1 


LIGHTNING  STORM  OCCURRENCE  RECORD 

_ NATIONAL  FOREST  _ 

Yeor 

The  following  observations  include  only  those  storms  thot  affected  the  orea  inside  the  protection 

boundaries  of  this  Forest, 


Month 

and 

Day 

Hour  when  storm 
first  began  over 
this  Forest 

Hour  when  storm 
ceased  or  when 
it  passed  beyond 
this  Forest 

Percentoge  of  this 
Forest  covered 
by  this  storm 

Remarks 

{ OVER  } 

Eiguke  2—12. — liightning  storm  occurrence  record.  (I’ack  of  form  same  as  front.) 
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Pf-2.  B5 
Form  1 


WIND  VELOCITY  RECORD 

_  NATIONAL  FOREST  193 

WIND  GAGE  NO. 


LOCATION--  _ _ 

STATION  NAME  ELEVATION  SEC.  TWP.  RANGE 


DAY  OF 
MONTH 

MAY 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

10 

3 

5 

10 

3 

5 

10 

3 

5 

10 

3 

5 

10 

3 

5 

AM 

PM 

PM 

AM 

PM 

PM 

AM 

PM 

PM 

AM 

PM 

PM 

AM 

PM 

PM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

AVERAGE 

1  1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

AVERAGE 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

AVERAGE 

MONTH 

Figure  2—13. — Daily  wind-velocity  record.  The  vi.sibility-distance  recording  form  used  by  Region  1  is  identical  to  this  form 

except  for  heading  and  instructions  for  measuring. 
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Pf-2,  B5  detailed  record  OF  WIND  _ 

Form  #Z  (Dliring  Big  Fires)  National  Forest 


_ ,  193_.  _  _  _ 

Month  Station  Name  Elevation  Sec.  Twp.  Range 


Type  of  Anemometer  Used 


Day  of 
Month 

Hour  of  Measurement 

A.M. 

P.M. 

3 

4 

5 

6 

7 

8 

9  110  111  1  Noon  1112 

3 

4 

5 

6 

7 

8 

9 

Miles  per  Hour  at  Time  of  Measurement 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Fiot’ue  2-14. — Special  wind  rocord.-^. 


The  truck  liodies  are  divided  by  a  lateral 
partition  into  two  compartments.  The  for¬ 
ward  comjiartment  furnishes  working;  space  for 
radio  operation,  charting;,  and  forecast  prepa¬ 
ration.  A  heavy  shelf  provides  space  for  chart 
work,  typewriter,  and  radio  equipment,  and 
lockers  and  cabinets  built  in  furnish  storage 
for  stationery  and  miscellaneous  items  of  e(|uip- 
ment.  The  truck  seats  are  moved  to  a  fixed 
locker  to  serve  the  needs  of  the  radio  operator 
and  meteorologist.  A  detachable  charting 
hoard  permits  of  attachment  to  the  outside 
wall  of  the  truck  if  this  is  desirable.  A  canvas 
tarjiaulin  shades  one  side  of  the  truck,  and 
])ersonnel  do  outside  work  and  sleej)  under  this 
shelter.  The  rear  conqiartment  ])rovides  stor¬ 
age  space  for  instrumental  equijnnent,  sup¬ 
plies,  and  tools  for  servicing  fire-weather  sta¬ 
tions,  generator  for  radio  and  lights,  camping 
equijunent  and  personal  luggage,  and  extra 
tanks  for  water,  gasoline,  and  oil.  A  roof  lug- 
gaire  I’ack  provides  mounting  for  a  sectional  25 
foot  radio  mast  and  for  an  anemometer  pole, 
and  serves  to  carry  a  number  of  instrument 
shelters,  siqiports,  and  rain  gages  when  new  sta¬ 


tions  are  being  established.  An  iustrument 
shelter  with  com|)lete  e([ui}iment  is  attached  to 
‘  the  inside  of  the  left  rear  door  so  that  when 
the  door  is  locked  in  an  open  position  the  in¬ 
struments  are  available  for  local  observations. 

Eipuipment. — The  equi])ment  consists  of  vari¬ 
ous  truck  accessories  such  as  fire  extinguisher, 
first-aid  kit,  spotlight,  backing  light,  trouble 
light,  flares,  chains,  etc.;  camping  equipment, 
including  blankets,  bed  rolls,  ami  tarjiaulins 
Avith  several  coils  of  rojie,  steel  tent  stakes,  and 
jointed  Avooden  tent  ]ioles;  meteorological 
e(iuijiment,  including  an  instrument  shelter, 
rain  gage  and  siqijiort,  barograph,  hygro- 
thermograph,  maximum  and  minimum  ther¬ 
mometers  and  siqiport,  ])sychronieters  (hand¬ 
sling,  fan,  and  rotor  types),  anemometer  Avith 
buzzer  and  light-Audocity  indicators,  forms,  and 
miscellaneous  extra  instruments  for  establish¬ 
ing  a  limited  number  of  tenqiorary  stations  in 
the  Aucinity  of  fires;  radio  equi]nnent,  includ¬ 
ing  a  700-Avatt  generator,  iM-ty]H'  transmitter 
and  Xational  PIRO  or  ITammarlund  Comet 
Pro  receiver  Avith  sjieaker,  key,  headphones, 
and  tAA'o  antennae  ( Hertz  single-Avire  feed  for 
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DAILY  RAINFALL  RECORD 


.FOREST 


MONTH 


YEAR 


MONTH 


DAY 


STATION  NAME  AND  SECTION,  TOWNSHIP  AND  RANGE 


1 

PRE 

CIPI 

TAT 

ION 

FO 

R  f 

»AS 

r  j 

>4 

HOI 

JRS 

. 

VIE/: 

iSU 

REC 

A- 

r  6 

00 

P.  ^ 

1.  ^ 

OU 

NTA 

IN, 

OR 

5:0 

0  P 

M. 

PACI 

FIC 

Tl 

ME 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

TOTAL 

Figure  2-15. — Daily  precipitation  record.  A  part  of  this  form,  not  shown  in  the  above  reproduction,  is  tlie  following  note  :  Be 
sure  to  show  both  the  station  name  and  location  at  tlie  liead  of  each  column.  For  anv  amount  of  rain  less  than  0.01  inch 
use  T,  signifying  trace.  Fse  the  letters  MN  to  indicate  periods  whiui  no  measurements  were  made  at  each  station.  When 
the  observer  is  absent  from  his  station  for  a  few  days  and  tlie  total  rainfall  is  measured  upon  his  return,  show  the  total 
against  a  bracket  for  those  days  on  which  precipitation  occurred. 


FTKK-CONTrvOL  I  l\M  KNT  H  AXHIiOOK 


2  17 


transmitter;  low-impedance,  twisted- 
j)air  feed  doublet  for  receiver) ;  charts  of 
several  tyi)es  for  weather  maps,  with 
necessary  stationery,  a  detachable  chart¬ 
ing  board  for  outside  use;  and  miscel¬ 
laneous  equipment,  including  shovel  and 
ax,  assorted  tools  for  truck  repair  and 
station  service  work,  three  i2-gallon 
tanks  fitted  with  outside  filler  spouts  and 
inside  drain  cocks,  mounted  in  a  rear 
compartment  inside  the  truck  for  extra 
gasoline,  water,  and  oil,  step  plates  to 
make  access  to  the  roof  easy,  an  inside 
electrical  switch  panel  (for  both  6-  and 
110-volt  current),  including  pilot  lights, 
receptacles  for  i)higging  in  soldering- 
iron,  radio,  electric  fan,  etc.,  and  master 
and  individual  switches  for  control  of  all 
appliances;  special  anemometer  circuit 
for  velocity  determinations  by  sound  or 
light;  and  several  inside  lights  (both  0- 
and  110-volt)  ready  for  night  work. 
Maps  of  several  kinds  for  all  of  the  ter¬ 
ritory  covered  by  each  unit  are  always 
carried,  and  it  is  intended  to  supplement 
existing  etpiipment  with  a  radio  set- 
tester  and  a  huniidity-tenq)erature  cabi¬ 
net  for  testing  hvgTotherniograi)hs  in  tlie 
field. 

CoHt. — The  cost  of  a  completely 
etpiipped  unit  is  as  follows:  Truck,  $020; 
alterations,  $350;  camping  and  miscel¬ 
laneous  ecpiipment,  $175;  meteorological 
equipment,  $350;  radio  e(iui])ment,  $525; 
minor  items.  $50;  total.  $2,370. 


FiuuitE  — Kear-eiul  \io\v  of  firo-weatlior  forocast iiij;  tniik  sot  up  for 

operation. 
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When  necas&dry  fo  sal  sid+ioo 
rdaVivcIy  close,  io  Admloisfralivc 
61'1'C  ,  che.cE  propos4.d  sile  wi^h 
liadional  Office,  before,  proceedint^ 
wift  conslru  cti  on  j  \o  insure.  a(gaiosl 
conflict  wilh  fuTure  development. 


4“ 


P-IG.  Z 

WALIZ  COkJSTILUCTIOkl  DETAIL 

fcxcavdte  soil  to  width  and  depth  shown  and 
ref  ill  wi  \\i  pravel  or  crushed  rocE  level  with 
exi6tin(^  soil.  Use  coarse  material  in  bottom 
Siftirji^  fi  ner  material  over  surface  for  bir^- 
in<^.  Oravcl  or  stone  should  be  dark-  in  color, 
avoiding  lic^ht  and  (^larim^  tones. 


DlC-hCTlO  U  5  hOIZ  LAYIUC 

GEOUkJD  PLAkJ 

Lay  out  Z4'  square  ma rEed  A.b,C,D.  From 
point  A  measure  T-O^'aloni^  lines  A-b.aod 
A-D  respectively  locatimj  pointsX  and  Y. 

Eepeat  at  points  &,C,D  until  all  corners 
are  located 

All  instrument  structures  are  located  with 
centers  on  either  Llortb  and  South  or  bast 
and  West  axis  and  at  distances  shown 
frorn  fence.  Where  sir.e  of  instrument 
structures  may  vary,  the  wal  E  should  be 
adjusted  accordim^ly  ,  but  followin(^ 
alinement  shown.  Instruments  must  be 
located  and  oriented  as  shown. 

Area  outside  of  fence  for  a  distance  of  Z.0' 
in  every  direction  must  be  free  of  structures 
and  ve<getation  which  will  affect  station  in 
respect  to  wind  ,  sunlight  and  rain,  klo 

irri  (Ration  or  sprinElinO  is  permitted 
within  this  area. 


Figuuk  2-lS. — Tiiflaniraability  station  standard  ground  plan. 
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a 


.  Mail  fcncin<2  |o  inside  of 
Top  fi/  bo+fom  rail 


PIC. 5 

MODIPIPD  C120UUD  PLAU 
POP.  INPLAMMA&ILITY  STATION 


3upporf  lop  — ^ 


Slabs  for  looldi  no  sfone 


Nof  lo 
exceed 


Crrxind*  line / 


Morf  ise  fop  and 
bofforo  rail  info 
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fo  inside 


uppoTTUo(^  //  boiled  fo**)^f. 

PIC,  4  PIC  5 

5IDt  PLPVATIOU  PLAU  V 1  L-W 

SHOWiUG  STONErS  IN  PLACE-  StEOeEr  STONtS  Ae&  ADDED 

P05T  DL-TAIL 

SHOWING  MtTHOD  OF- StTTlNG  POST5 
ON  C.OCICY  SITtS  WLItC,Er  DEPTH  OF- SOIL  IS  NOT  SUFHCIEtNT 


INSTEUMtNTS  MUST  &E-  LOCATED 
AS  SHOWN 

Area  oufside  offence  for  a 
d  i  sf  ance  of  10'  in  every  d  i  - 
reefion  musf  be  free  of&frucf 
ures  and  ve<Jefdfion  wbicb  will 
affeef  fbe  sfafion  in  respeef 
fo  wind,  sunlic^bf  and  ram.  KIo 
irnc^afion  or  sprinLlini^  is 
permi  If  ed  wifbin  Ibis  area. 
NOTE-:  TEIIS  SAME-  PE.INC1PLE 
MAY  £>Er  APPLIE-D  TO  SUPPORTS 
POE,  1U6TE,UME-NT5  UNDER. 
SIMILAC.  CONDITIONS 


Ekiuue  2—19. — Inflammability  station  modified  {iroiind  plan  and  post  detail. 


20 


FIRK-COXTrvOL  EQUIP:\IEXT  HANDBOOK 


Half  round  braca.  on  cacb  Aide.- 


CK] 


P 


lo" 


hO 


apl  ( 


Wood  buH 
blocL 


in<^ 


DIAL  TYPLCUACt 

I  r 

Locate  60  that  climber 
will  tace  dial  in  respect 
to  path  and  splices  in 
pole. 


5"-Top  rail-nail  fence  to  inside^/’ 


Gate  to  be  removed 
in  winter.  See  dejail 
for  hinoes-^ 


^  ^  Upni^ht  supports  spacect  5-4’' 


Pbultry  fence  5'hi^h|2.3  bars 
Mo.  1 1  top  U  bottom  wire 
Mo.  I4lf.  intermediate  wires 

Ualf  round  saplinO  nailin<^ 
strips  to  bold  a-nd  cn  fence 


Nol"  ti 


o  exceec 


Support 


Mote".  Gate  is  to  be  removed 
in  winter.  l-lin(gfcs  to  beplaceo 
on  inside  of  fence. 

Set  posts  S  in  (ground  and 
treat  portion  exposed  to 
earth  ^  , 

Use  4'  McxG  wire  <^ate  hooL 
^  eye  for  latch. 

Treat  wood  above  (ground 
with  but  linseed  oil  y  umber 


tAT  Er2.10E.  VI  bW 
F-IG.  7 

TYPE-'A'PtUCt- 

COE.  etrLDOM  VlSlTtD  aTATlONS  AT  LOOICOUTS 
StEr  GaOUUD  PLAU  PLATE- Z 


b’  Top  rail- nail  fence  to  inside 7 


Mot  to  exceed  l“  2_  - 


finish  -  blot  linseed  oil  and 
umber  for  all  installations. 
_J4ot  fo  be  pairnc,d  in  any  case 
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TYPfE?'  P-DUCD 

P-OE,  SELDOM  VISITED  5TATIOUS  NOT  lU  VI  tW  FIZO  M 
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f-  1  G.fe 

WIUD  CAUGL 
5UPPOC.T 

Scale 

o  I'  r  y 


Quarter  loi^  anchors 
Approx.  4*x  G"  x  S'-q"  spiL-ed 
at  ri<^htan<g!es  to  post 

SIDE  LLEVATIOU 

61-lOWIUG  METHOD  OP- &i2,p.AlZlUC  5U0W  MOVEMENT 
TO  AVOID  TAILING  OUT  POSTS 


Figure  2-20.  —  Standard  fence  and  gate  detail.s  and  standard  wind-gage  support  for  inflammability  stations. 
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f-02,  t-atQUE-UTLY  VISiTtD  STATIONS  Ikl  UATUE.AL  SE^TTINC 
OH  WUtN  LOCATtD  50  AS  TO  bE-VI5l&Lt  PBOM  A0MINI5T- 
E-ATIVt  SITE-  MAVlUC  LOG  OC.  STAINtD  tXTErt?.10C.5  OU 

bUILDIUGS  Scale,: 

o  I  1  5 


LOE,  LE,ErOUErNTLY  VISITtD  STATIOUS  LOCATtD  M&AE,OE-  A5  AN  INTtGE-AL 

PAET  OP- AN  ADMlNlSTEATlVt  5lTP  WAVING  WHITE.  PXTtl2.IOE,  ON  bUILDlN&S 


FiGuiiE  2—21. — Standard  fence  and  gate  details  for  intiaminabilit3’  stations. 
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Figure  2-22. — Standuid  scale  house  and  standard  rain-gage  support  for  inflammability  stations. 
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PART  THREE 


MISCELLANEOUS  INFORMATION 


Fire-Prevention  Equipment  and  Informa¬ 
tion. 

Motorcycle  jxifrol. — Figure  H-1  portrays 
<iuite  cleai'iy  suitable  types  of  e(iiii|)nieiit  for 
forest-fire  motor  patrolmen.  'I'he  })atrolmau  is 


Figuke  3— J. — Motorcycle  tire  patrolnuui  contiictintt  a  eainiier  and 
him  in  the  proper  method  of  caring  for  hi.s  campfire. 


outfitted  M’itli  the  appropriate  type  of  uniform 
clothiuo-  and  the  forestauard  badge.  The 
motorcycle  is  etpdpped  with  shield-shaped  for¬ 
est-fire  pafrol  insignia  and  is  also  equipped 
with  lightweight  siqipression  tools.  In  some 
instances  it  is  also  desirable  to  furnish  a  ])orta- 
ble  telephone  as  standard  equipment  with  this 
type  of  patrol. 

In  addition  to  the  suppression  equipment, 
etc.,  that  he  carries,  the  patrolman  also  has  ap- 
])ropriate  forms  for  recording  con¬ 
ditions  of  campfires,  campgrounds, 
etc.,  and  Avhere  campfires  are  per¬ 
mitted  only  with  M'ritteii  permits, 
he  is  etpiipped  to  issue  these  as 
well. 

Tourist  'registration,  desk. — Re¬ 
gion  5  has  employed  rather  suc¬ 
cessfully  a  unique  Avay  of  obtain¬ 
ing  the  cooperation  of  tourists  and 
campers  in  refraining  from  defac¬ 
ing  signs,  damaging  trees,  and  lit¬ 
tering  campgrounds  unnecessarily. 

The  scheme  used  is  to  illustrate 
actually  and  photographically  de¬ 
faced  Forest  Service  signs,  dam¬ 
aged  shade  trees,  and  littered 
campgrounds.  An  example  sign 
ami  appropriate  jthotographs  are 
disitlaved  heneath  the  glass  top  of 
the  conventional  type  of  registra¬ 
tion  desk  (figs.  3-2,  3-3). 


In  describing  the  desk  and  its  use  still  fur¬ 
ther,  Region  5  offers  the  folloAving  informa¬ 
tion  : 

This  desk  is  used  as  a  registration  desk  in 
the  issuance  of  cauq)fire  permits.  It  has  its 
gi’eatest  use  at  guard  stations, 
where  there  is  no  office  and  is 
usually  located  on  the  front  porch 
of  the  station. 

AVhen  anyone  asks  for  a  fire  ])ei'- 
mit,  map,  or  fire-])reveution  lifer- 
atui'e,  he  is  asked  to  step  over  to 
the  registration  desk.  The  display 
immediately  attracts  his  attention, 
giving  the  forest  officer  or  guard 
an  o])ening  for  a  fire-prevention 
contact. 

The  desk  is  fastened  to  the  wall 
and  has  a  hinged  top  which  lifts 
U}),  leaving  underneath  a  couq)art- 
nient  in  which  is  kept  the  neces- 
sarv  registration  and  other  forms. 
Over  the  desk  is  placed  a  shielded  electric  light 
for  night  work.  Under  the  plate-glass  toj)  are 
the  pictures,  etc.,  fastened  to  a  Forest  Service 
large-sized  green  desk  blotter.  This  color 
seems  to  make  the  display  stand  out.  The  two 
Forest  Service  shields  and  the  words  “Prevent 
fires”  are  cut  out  of  a  standard  7-  hy  14-inch 
yellow-jiaper  fire  sign. 

Looking  at  figure  3-2,  the  left-hand  ])ictur(' 
is  of  a  tri'e  in  one  of  the  cam])grounds  that 


insti'uctiny: 


CiMP  FIRES 
ROHIBITED 
HERE 

-U.  S.  r««*t  S*rvk« 


PREVEWT 


FIRES 


Figuke  3—11. — A  clo.se-ui)  \  iew  of  tlu“  ^iin.'^s-toiiped  rcfii.stratioii  desk  w  iili  fire  sijiii.s 
and  pholoKrapli-s  laonnted  Ixmeatli  tin*  fjla.-^s. 


3-1 


3-2 


FTrtE-COXTROL  p:QUIP:\rEXT  HANDBOOK 


has  been  “carved  ud”  by  the  ]jiiblic  and  is 
dying-.  A  caption  over  it  reads :  “Dying  from 
knife  wounds.”  The  center  picture  shows  an 
actual  garbage  can  on  a  campground.  It  is 
overflowing  with  ])aper  and  paper  is  thrown 
around  the  base.  It  brings  out  the  point  that 
people,  instead  of  following  directions  printed 
in  the  rides  of  the  campgrounds  to  burn  in 
the  campground  stoves  all  inflammable  ma¬ 
terials,  simjily  thow  them  into  the  garbage  can. 
The  right-hand  picture  shoAvs  a  tree  badly 
carved  and  a  caption  OA’er  it  reads :  “Don't 
caiwe  trees.”  The  upper  photo,  center,  is  a 
jihotograph  of  a  7-hy-14  fire  sign  that  had 
been  jiosted  in  an  area  where  campfires  are 
prohibited.  It  brings  out  the  point  of  sign  de¬ 
facement  by  the  public  by  Avriting  names,  Avise- 
cracks,  etc.,  on  the  signs.  It  has  a  caption  oA^er 
it  reading :  “Don’t  mutilate  signs.” 

There  is  one  point  in  connection  with  this 
display  that  is  pertinent.  The  public  will  look 
at  a  photo,  Avhereas  printed  rides  do  not  attract 
them.  Pictures  usually  lead  to  inquiry  as  to 
hoAv  anyone  could  do  such  things,  etc.,  and 
give  the  forest  officer  or  guard  an  opportunity 
to  do  a  little  missionary  Avork. 

Preparing  Supplies  and  Equipment  for 
Dropping  From  Airplanes. 

Transportation  of  fire-control  equipment  and 
supplies  is  still  a  major  joroblem  in  many  for¬ 
ested  areas.  In  recent  years  aerial  transporta¬ 
tion  has  serA^ed  to  materially  lessen  the  acute¬ 
ness  of  this  situation.  As  time  goes  on  and  as 
technique  is  deA^eloped,  the  airplane  Avill  become 
more  and  more  a  fixed  part  of  the  fire-control 
scheme.  In  order  that  others  may  make  use  of 
tliis  method  of  transportation  to  the  extent  of 
liossibilities  discovered  to  date,  the  folloAving 
information  is  offered : 

There  are  three  distinctly  different  methods 
described — the  excelsior-packing  method,  the 
loose-packaging  method,  and  the  parachute 
method,  de a- eloped  (insofar  as  development 
Avork  has  progressed)  by  Regions  1,  4,  and  6,  re¬ 
spectively.  Undoubtedly  this  particular  phase 


of  fire-control  work  Avill  have 
reached  a  more  definite  stage  of 
development  by  the  time  the  first 
amendments  to  this  handbook  are 
made. 

(1)  Excelsior  and  tight-paching 
method. — Methods  adopted  by  Re¬ 
gion  1  for  preparing  and  dropping 
fire-fighting  supplies  and  equip¬ 
ment  from  airplanes  are  covered 
by  the  folloAving  descriptive  data  : 

Size  and  ireight  limits. — Bun¬ 
dles  must  not  exceed  sizes  that  can 
be  passed  readily  through  the  door 
of  the  ship  employed.  Region  1 
specifications  are  “Not  to  exceed 
22  inches  in  diameter.”  The  doors 
of  the  ships  used  in  Region  1  luiA^e  a  width  of 
not  less  than  28  inches.  Lengtlis  of  bundles  are 
governed  by — 

1.  CoiiA-enience  in  loading  and  handling  within  the 
ship. 

2.  DifBcnlty  in  rolling  long  bundles  out  A\-hile  ship 
is  in  air. 

3.  Desirability  of  getting  the  most  materials  deliA-- 
ered  in  each  dropping  operation. 

4.  Size  of  some  tools — saws,  for  example. 

Length  of  bundles  should  be  kept  Avithin  5 
feet  except  in  case  of  tools  Avhich  are  more  than 
5  feet  in  length.  Bundles  land  best  Avhen 
length  and  diameter  are  about  equal;  but  this 
consideration  must  be  balanced  against  the  de¬ 
sirability  of  dropping  as  much  as  possible  in 
each  bundle,  particularly  when  a  large  load  is 
being  handled.  Since  diameter  is  definitely 
limited,  additional  Aveight  per  bundle  can  be 
obtained  only  by  increasing  the  length. 

Weight  is  limited  by — 

1.  What  can  be  packed  AA-ithin  the  size  limits. 

2.  What  can  be  handled  coin-eniently  by  the  man 
doing  the  dropping  (the  dropper). 

The  more  uniform  bundles  can  be  made  in 
size  and  Aveight,  the  closer  the  dropper  can 
come  to  the  target. 

The  use  of  open  ships  for  dropping  bundles 
should  be  avoided  if  possible.  It  is  too  dan¬ 
gerous. 

The  foregoing  specifications  are  based  on  4-, 
6-,  and  12-place  cabin  ships.  (Doors  should 
ahvays  be  removed  before  flight.)  If  possible, 
the  ships  to  be  used  should  be  investigated 
before  bundles  are  Avrapped. 

In  Region  1,  the  pilot  gives  the  dropper  the 
Avord  to  let  go.  The  dropper  is  not  able  to  see 
the  target. 

Outside  covering  and  roping  of  bundles. — 
Fourteen-oimce  caiiAuts  should  be  used  for 
Avrapping  tool  bundles.  When  both  kapok 
beds  and  tools  are  to  be  dropped,  tools  should 
be  rolled  into  the  beds  and  caiiA^as  should  be. 
used  for  the  outer  bundle  coA-er.  Edged  tools 
should  be  provided  Avith  suitable  sheathing. 
For  food  supplies,  canvas  as  light  as  10  ounces 
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iiuiy  bo  used.  Wealc  or  rotten  eanviis  should 
]iot  be  relied  ui)on.  It  will  tear  too  easily. 

K(‘^iou  1  uses  0-  by  7-foot  canvas  for  both 
tools  and  food.  About  these  diinensious  are 
necessary  for  full-sized  hundles.  White  can¬ 
vas  is  preferred  so  that  bundles  can  be  more 
readily  found.  In  roping-  the  bundles,  use  1/4- 
inch  ro])e.  Bundles  should  be  roped  snuj^ly, 
usiu^  a  weblike  hitch,  with  ropes  about  12 
inches  apart.  Bioidity  of  bundles  is  necessary 
for  convenience  of  handliiio-  in  the  ])hine. 
Care  should  be  taken  to  see  that  no  loops  or 
loose  ends  are  left  hanoin^-.  They  mij^ht  catch 
the  hand  of  the  dropper  or  a  projection  near 
the  door  of  the  ])lane. 

tcrapping  and  par'king  of  hrnidle.s. — 
In  assemblino-  bundles,  the  canvas  is  first 
s])read  out.  The  fluffiest  ^rade  of  lon^-fiber 
wood  excelsior  (not  shredded  i)aper)  should 
be  used.  Shake  out  the  excelsior  and  spread 
enouoh  of  it  on  the  canvas  so  that  there  is  a 
3-inch  layer  of  excelsior  between  the  canvas 
and  the  o<)ods  to  be  transj)orted  after  the  goods 
rest  on  the  excelsior. 

In  ]nicking  tools,  lay  them  diagonally  with 
res])ect  to  the  canvas.  Lay  the  tools  so  that 
there  Avill  be  not  less  than  1  inch  between 
items.  This  S]Aace  will  be  ])ressed  fidl  of  ex¬ 
celsior  in  subsecpient  stejAS.  On  this  first  layer 
of  tools,  S})read  two-tliirds  as  much  excelsior 
as  used  under  the  layer  of  tools.  Then  place 
the  second  layer  of  tools,  se])arated  as  before. 
Over  this,  spread  excelsior  the  same  as  on  the 
lirst  layer  of  tools.  Continue  the  ])rocess  until 
the  size  limit  of  l)undle  is  reached. 

On  to])  of  the  last  layer  of  tools  ])lace  a  layer 
of  excelsior  equal  to  that  imder  the  first  layer 
of  tools. 

Fold  in  the  can^ais  over  the  ends  of  the  tools, 
])lacing  at  the  ends  of  the  tool  pack  an  amount 
of  excelsior  ecpial  to  that  under  the  first  layer 
of  tools.  Then  fold  in  the  canvas  from  the 
sides,  making  sure  that  there  is  excelsior  be¬ 
tween  canvas  and  tools  as  before.  All  folds  of 
canvas  should  be  drawn  as  tightly  as  possible 
to  ])reA-ent  Avrinkliug  Avhen  ro])ing. 

When  ka])ok  beds  are  to  be  transported,  they 
may  be  substituted  for  part  of  the  exterior 
layer  of  excelsior  with  the  bed  ])laced  next  the 
canvas.  Care  must  be  taken  to  see  that  the 
beds  are  ])rotected  by  excelsior  from  damage 
by  the  tools. 

If  beds  are  to  be  dro])ped  separately,  they 
only  need  be  ro})ed  into  appropriate  sized  bun¬ 
dles.  Xo  canvas  covering  is  necessary,  although 
it  can  be  use<l. 

Saws  rej)resent  a  sj)ecial  ])r()blem.  The  best 
])ractice  has  not  been  definitely  determined. 
I'he  following  method  has  been  used  success¬ 
fully  in  a  few  instances: 

Dro])  two  saws  in  a  bundle.  (Two  or  three 
bundles  of  saws  can  be  thrown  out  at  a  time.) 


Sheath  each  saw  sej)arately  in  S])lit  hose.  Place 
the, saws  together  with  sheathed  edges  opposite 
(‘ach  other.  Lay  both  saws  on  a  -‘ki-inch  board 
8  inches  longer  than  the  saws  and  2  inches 
wider.  On  toj)  of  saws  })lace  a  i/4-inch  board 
of  same  length  and  Avidth  as  first  board.  Bolt 
saAvs  to  both  hoards  through  handle  holes  at 
each  end,  using  stove  bolt  Avith  Aving  nut  (so 
nut  can  be  unscreAved  Avithout  a  tool).  Wraj) 
outsides  of  boards  Avith  Avire  in  four  places 
leaving  enough  ends  on  Avires  so  that  it  can  be 
removed  Avithout  a  tool.  This  bundle  should 
be  Avra])])ed  Avith  excelsior  and  caiiAuis  as  pre¬ 
viously  described. 

In  Avrapping  first-aid  kits  for  dro})ping,  the 
bottles  should  be  separated  from  each  other 
Avith  corrugated  ])a])er.  The  kit  should  be 
placed  Avell  in  the  center  of  some  suitable 
bundle. 

In  packaging  food  supj)lies,  as  a  rough  guide, 
about  25  to  30  })ercent  of  the  gross  Aveight  of  a 
bundle  should  consist  of  excelsior,  canvas,  and 
ro])e. 

Put  cans  of  No.  2  size  or  smaller  end  to  end 
to  about  14  inches.  Wra])  each  14-inch  roll 
tightly  in  ordinary  Avra])])ing  ])a})er  and  seal 
Avith  gummed  [)a])er  ta})e.  Canned  foodstuffs 
such  as  cheese,  broAvn  bread,  coffee,  fruit  in  8- 
ounce  cans,  and  items  of  a  similar  nature  re¬ 
quire  no  excelsior  or  other  ))acking  betAveen  the 
ends  of  the  cans  in  the  14-inch  rolls.  Canned 
foodstuffs,  such  as  canned  meats  (in  not  to  ex¬ 
ceed  2-pound  cans),  butter  (in  not  to  exceed 
l-})ound  cans),  jam,  milk,  pickles  (oA'er  10- 
ounce  size),  and  items  of  a  similar  nature  re¬ 
quire  about  an  inch  of  compressed  excelsior  be- 
tAveeii  the  ends  of  the  cans  in  the  14-inch  roll. 
The  excelsior  should  be  fluffed  out  before  being 
compressed. 

Rolls  of  cans  should  be  ])laced  at  right 
angles  to  the  long  Avay  of  the  bundle,  Avith  each 
roll  separated  from  all  other  rolls  by  2  to  3 
inches  of  conij)ressed  excelsior. 

The  thickness  of  excelsior  betAA’een  the  caiwas 
aud  the  outside  of  the  bundle  of  rolls  should  be 
the  same  as  previously  specified  for  bundles  of 
tools,  excei)t  that  on  the  ends  of  food  bundles 
there  should  be  8  to  10  inches  of  coni])ressed 
excelsior.  Canvas  should  he  Avra])j)ed  tightly 
and  bundles  should  be  roped  as  specified  for 
tool  bundles.  For  method  of  making  up  can 
rolls  and  of  ])lacing  rolls  in  the  excelsior  bun¬ 
dle  see  fig.  F-5. 

In  arranging  food  bundles,  those  items  most 
susceptible  to  breakage  should  be  i)laced  in  the 
center. 

The  larger  the  can  or  the  more  Aveight  con¬ 
tained  therein,  the  more  susce])tible  they  are 
to  breakage.  Cans  larger  than  No.  2  size  con¬ 
taining  either  liquids,  heavy  solids,  jAotatoes. 
or  bakers’  bread,  cannot  be  dropjAed  success¬ 
fully  Avithout  excessiA'e  ])adding.  Canned 


3-4 


FIEE-COXTROL  IXiUIPISIEXT  HANDBOOK 


brown  bread,  packaoed  zwieback,  etc.,  must  be 
used  in  lieu  of  bakers’  bread. 

Dried  beaus,  dried  fruit,  rice,  su^ar,  coffee, 
oatmeal,  etc.,  in  lightweight  canvas  bags, 
half  filled  and  securely  tied,  and  bacon,  choco¬ 
late,  etc.,  can,  of  course,  be  dropped  without 
difficulty.  Fresh  meat  should  be  dropped  in 
chunks  not  exceeding  15  ]iouuds  in  weight.  All 
such  items  should  be  packed  as  other  food  sup- 
])lies — so  that  25  to  30  percent  of  the  gross 
weight  of  a  bundle  is  made  up  of  excelsior, 
canvas,  and  rope. 

Cooking  utensils  are  difficult  to  drop  success¬ 
fully.  Cooking  vessels  must  be  seamless  or 
they  will  be  opened  at  the  seams  by  the  impact. 

Each  bundle  should  be  tagged  to  indicate  the 
items  contained  therein  to  facilitate  o]iemug 
the  right  package  when  in  search  of  some  item. 
Invoices  listing  the  bundles  and  their  contents 
may  be  dropped  in  a  message  dropper  consist¬ 
ing  of  a  canvas  bag  containing  1  pound  of 
sand  to  which  is  attached  a  red  and  white 
streamer  2i4  inches  wide  by  6  feet  long. 

Ildien  dropping  bundles,  they  should  be 
given  a  quick,  downward  shove  to  avoid  danger 
of  fouling  the  rear  of  the  plane.  Under  some 
circumstances  two  to  four  bundles  can  be  put 
out  at  a  time,  thus  reducing  the  number  of 
return  flights  over  the  marker. 

Bundles  ]’)acked  and  dropped  by  this  method 
will  not  hang  up  in  trees.  In  fact,  it  is  de¬ 
sirable  to  drop  them  into  dense  brush  or  young- 
growth  if  possible,  as  it  breaks  the  fall  ma- 
teriallv.  There  is  little  or  no  danger  of  be- 
coming  fouled  in  loose  lines  or  of  chutes  be¬ 
coming  tangled.  The  original  packaging  con¬ 
stitutes  practically  the  entire  job,  and  this  can 
be  done  in  advance.  Another  advantage  of 
this  method  is  that  from  two  to  four  bundles 
can  be  discharged  at  one  time  with  safety. 

The  use  of  streamers  has  been  found  unneces¬ 
sary  with  this  method.  The  only  requirements 
are  that  the  outer  wrap]iing  of  bundles  be 
white  so  that  they  may  be  seen  readily  and  that 
a  ground  man  be  on  watch.  In  all  of  the  aerial 
deliveries  made  to  date,  by  this  method,  Kegion 
1  has  had  no  losses. 

As  a  rough  guide  in  packaging  foodstuff  for 
aerial  delivery,  the  following  items  are  listed  in 
their  respective  order  of  susceptibility  to  break¬ 
age  and  loss  of  food  value : 


Most  susceptible' 


1.  Ham,  canned. 

2.  Butter,  canned. 

8.  Milk. 

4.  .lain, 
b.  Pickles. 

G.  Fruit  cake. 


Least  susceptible  ' 


7.  Sugar. 

8.  Fruit  (8  ounces). 

9.  Zwieback. 

10.  Brown  bread. 

It.  Coffee. 

12.  C'heese. 


(2)  Loofie- packaging  method. — Region  4, 
which  has  pioneered  the  loose-packaging 
method  for  preparing  fire-control  tools  and 
rations  for  aerial  delivery,  offers  the  following 
reports  on  results  of  several  tests  conducted  in 
connection  with  this  particular  phase  of  fire- 
control  work: 

The  loose-packaging  method  consists  of 
wrapping  the  various  items  loosely  in  snitahle 


Figure  3-4. — Loose  package  with  mail-sack  container. 


outside  containers  and  tying  securely  at  the 
top  (fig.  3-4).  For  example,  such  items  as 
bacon,  ham,  sugar,  beans,  raisins,  dried  fruits, 
canned  goods,  etc.,  are  placed  in  individual 
cloth  containers  and  tied  loosely  and  then  the 
lot  to  be  dropjied  is  placed  within  a  large  con¬ 
tainer,  which  is  also  tied  loosely  but  securely 
at  the  top.  Tools  are  dropjied  several  at  a 
time  with  streamers  attached  to  each,  but 
otherwise  not  secured  to  one  another. 

The  success  of  this  method  of  aerial  delivery 
depends,  of  course,  entirely  upon  the  altitude 
from  which  the  items  can  be  dropped  and  upon 
the  ground  condition  where  they  are  to  land. 
As  has  been  stated  in  connection  with  the 
tight-])ackage  excelsior  method  advocated  by 
Region  1,  the  most  desirable  location  to  drop 
items  packaged  by  this  method  is  in  brush  or 
light,  young  growth  so  that  the  fall  is  broken 
just  before  the  articles  strike  the  ground.  A 
brief  summary  of  11  different  tests,  together 
M-ith  illustrations,  follows : 
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Tkst  Xo.  1 


I'riiicipal  coiita iiu'r :  Mail  sa<-k.  tied  tifjhtl.v  at  foi). 
< 'oiiteiits :  (I  pouiids  liacoii  in  L’a-poiiiid,  misprint  baji, 
ti(‘d  loosely. 

5  i>onnds  i)aiieak('  Hour  in  2r)-ponnd  mis¬ 
print  laifT,  tied  loosely, 
n  pounds  suf^ar  in  Ho-pound  bajj,  tied 
loos(‘ly. 

f)  ))ounds  beans,  dry,  in  25-pound  baj?,  tied 
loosc'ly. 

4  i)ackaj;es  raisins,  dry,  in  25-p()und  bas, 
tied  loosely. 

5  itackajres  fruit,  evaporated,  in  25-pound 
baj;:,  tied  loosely ; 

7  l-i)ound  cans  brown  bread 
()  4-onnce  Vienna  sausafj:e 
(■>  '/(S  sardines 
(!  S-onnc(>  i)ork  and  beans 
1  No.  2  corn 
1  Xo.  2  .string  beans 
M  S-ounce  jam 

1  tall  milk 
Total  weight  :  57  pounds. 

I>rop:  375  feet,  to  hard-packed  soil  on  30-percent 
sloi)e. 

l>amage:  1  can  corn  and  1  can  pork  and  bc'ans  wcna' 
burst  and  of  no  value. 

2  cans  brown  bread,  punctured  but  with 
10()-i)ercent  salvage  value. 

I’rincipal  container  sustaim'd  a  2-incli  rent. 
All  other  items  in  perfect  condition. 


I'hrown  loose¬ 
ly  in  ]»rinci- 
l)al  contain¬ 
er  contain¬ 
ing  six  small 
sacks. 


Tkst  No.  2 


I’rincipal  container;  Mail  sack  tied  tightly  at  top. 
Cojitents:  10  emergency  rations  (R-1),  weight  ap¬ 
proximately  5  pounds  each,  placed  at 
random  in  container. 

Total  weight :  53  pounds. 

Drop :  275  f('et  on  hard-packed,  rocky  field. 

Damage:  4  8-ounce  cans  grapefruitl Damaged  beyond 
3  2-ounce  cans  coffee  1  use. 

2  1-pound  cans  brown  bread  |  Broken  but  fit 
1  8-ounce  can  hash  1  for  use. 

Principal  container  sustained  12-inch  rent. 

Test  Xo.  3 


Principal  container:  3  mail  sacks  tied  together  at  top. 
Contents:  15  emergeuc.v  rations,  five  to  each  bag  as  in 
test  Xo.  2. 

Total  weight:  84  pounds. 

Dro]):  3(MI  feet  to  hard-packed  field. 

Daniag(‘:  Emergency  ration  sacks  torn  s 

1  8-ounce  can  pork  and  beans 
3  8-ounce  cans  grapefruit 

2  2-ounce  cans  coff(‘e 
All  other  items,  including  principal  con¬ 
tainers,  undamaged. 


lightly. 

I  Damaged;  no 
1  value. 


Test  Xo.  4 


Plates,  cups,  and  dish-np  pans  were  lU'Sted  in  the 
two  ketth's.  Forks,  knive.s,  and  spoons  were  tied  in 
separate  bundles  a.iid  th(>  butcher  knife*  was  cov«‘re‘d 
with  a  sheath.  Kettles  wt're  plac(*d  bottom  to  bottom 
itnd  smaller  items  distributee!  threeugh  the*  itae-king 
material. 

Weight:  Mess  e*epiipment  2(5  pe)unds,  filler  11  pounds, 
ceeiitainer  3  peeunels,  teetal  40  pounels. 

Drop:  300  fe'et  tee  harel-i)ae*ke>el,  reeck.v  fie*lel. 

Damage:  X’one*,  excejet  slight  be*neling  etf  ke*ttle*s,  frying 
pans,  anel  elish-up  pans — all  l(K)-pere-ent 
servie-able. 


Test  Xo.  5 


Prine-ijeal  e-ontainer :  Pae*k  e'e)ver  tied  tightl.v  with  44- 

inch  rope.  Small  articles  in 
knapsae-k  reelle-el  in  kaiM)k  be‘d 
with  sheeve'l  anel  Pulaski. 

Ceuitents  ;  1  e-omplete  snie)ke‘-chiiser's  eeutfit  e-ontaining — 
1  kiipe)k  be‘el. 

1  babv  slieeve*!. 

1  Pulitski. 

1  knapsack. 

1  he*aellight  with  3  e*xtra  batte>ries. 

1  bag,  wiite*r,  2-galle)n. 

1  tile,  l(bine-h. 

1  steene,  ax. 

1  emergency  ratiem  (R-1). 

'We'ight :  .35  ixmnels.  Dre)p:  375  fe'et  to  harel-pae*keel, 
dirt  road. 

Damage:  Pulaski  anel  shove*l  unfit  for  .service.  Le-ns 
in  light  anel  two  batteries  broken — light 
still  servie-e*able.  Otlu*r  items  in  ])erft*e-t 
e-onelition.  This  test  must  he  terme'el  a 
complete  failure*  as  suppression  teeols  were 
broke*!!. 

Test  Xo.  0 

Principal  e-ontai!ie*i' ;  Canvas  pack  e-over  tieel  se*e-i!rely. 
Ce)!itents  :  3  Pula.skis  with  lieKse  she*atb.  in  one*  pae-k. 

4  baby  sheevels  in  e)ne  pae-k. 

Die)]):  300  feet  to  harel-pae-ke*el  fiedel — both  i»ae-kages 
sin!i!lta!!e*oi!sly. 

Daimige*:  Shovels  sliglitly  be*!it  but  e*ntire‘ly  se-rvie-e- 
able.  Xo  damage*  to  Puhiskis. 

Test  No.  7 

Fo!!r  baby  sheevels  tbrowei  loo.se,  without  e-over  or 
ties,  e'xcept  for  white  e-leeth  stre*a!!!ers,  fro!i!  200  fe*e*t 
jiltituele  to  harel-pae-ke*d  soil.  No  elamage*. 

3'e.st  No.  S 

3'hree  Pulaskis  threewn  as  in  te*st  No.  (5.  Ne)  coverieig 
eer  tie's  except  hee.se  sheaths  on  blaeles,  but  white  cloth 
stre*ai!iers  3  inche's  by  5  fe*et  were  tie*el  tee  each.  No 
damage*. 

TeM>ls  i!!  tests  7  auel  8  fe*ll  slowly  with  a  .spinil  mo- 
tie  m  and  did  !iot  .scatter  to  any  e'xte*!it. 


Piine-iieal  e-ontaieier:  Mail  .sae-k  lieied  with  11  pemnels 

e)f  e*xce*lsior. 

t’eentents  :  ln!provise*el  !!!e*ss  e»!!tfit  for  20  !!!e*n,  e-eentain- 
ing — 

2  kettles,  alumieium  Ne).  8, S3. 

20  tin  plate.s. 

2  pans,  fryieig,  large. 

4  pa!is,  dish-up,  large. 

20  li!i  cups. 

20  table  feerks. 

20  (able  knives. 

25  eh'.sscrt  sjeoons. 

3  table*spe)e)!is. 

2  cjin  eepe'iiers. 

1  elish  teewel. 

1  seea]),  laundry. 

1  knife,  bute-her. 

1  lifter,  pot. 


Test  No.  0 


I‘rin(-ipal  e-ontainer:  Mail  bag  witho!!t  fille*r. 

Ceenteeits :  ()ne*-half  eef  a  25-ma!i  bae-k-pack  steinelard 
outfit  (R-4)  attache*el  te)  i):irae-hi!te  (28 
fe'et — e-apae-lty  130  poiends)  with  %-ine-b 


I'ope*. 

Cont:iine*el — ■ 

10  baby  sbove'ls. 
12  Pi!laskis. 

2  axes,  ele)i!ble-bit. 
1.3  hanel  teewels. 

42  batteries,  he*ael- 
light. 

2  files,  10-ine-h. 
We'ight:  108  jeeeienels. 

Droi);  200  fe*e*t. 

Damage:  No!ie. 


1  1)11111]),  hanel. 

7  knap.sae-ks. 

7  rations  (R-1). 

7  he'aellights. 

1  individual  first- 
aid  kit. 

5  bars  seeap. 
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Test  No.  ]0 

Principal  container:  Mail  sack,  tied  tightly  at  top. 
Contents :  4  pounds  rice  in  flour  sack,  tied  loosely. 

4  pounds  beans  in  flour  sack,  tied  loosely. 

1  pound  box  raisins  in  5-pound  cloth  sack. 

1  5-pound  box  dried  fruit  in  10-pound  cloth 
sack. 

3  pounds  rolled  oats  in  original  paper  sack 
placed  in  9-pound  siigar  sack. 

1  can  corn 

1  can  veal  loaf  placed  loosely  in 

2  cans  Vienna  sausage  burlap  sack. 

2  cans  sardines. 

Total  weight :  28  pounds. 

Drop:  300  feet  to  meadow  grass  fi(‘ld. 

Damage:  None,  except  slight  bending  of  some  cans. 

Test  No.  11 

The  same  articles  as  in  test  No.  10  were  resacked, 
plus  one  emergency  ration,  and  dropped  from  approxi¬ 
mately  same  height  to  a  well-packed,  gravelly  field. 
Total  weight :  33  pounds. 

Damage:  One  can  grapefruit  and  one  can  hash  broken 
open,  the  latter  being  suitable  for  immedi¬ 
ate  consumption.  Principal  container  sus¬ 
tained  0-inch  rent.  Other  cans  more  bent 
than  in  first  drop,  hut  none  admitting  air. 

(3)  Parachute  method. — Reo-ion  6  undertook 
to  carry  out  tests  after  Reeious  1  and  4  had 
completed  some  pioneering-  work,  with  a  view  to 
ascertaining-  if  other  items  than  those  already 
tried  could  be  dropped  successfully,  if  larger 
quantities  could  be  dropped,  and  in  general,  if  a 
better  method  of  dropping  could  be  developed. 
These  tests  were  carried  out  during  the  month 
of  October  at  Pearson  Field,  Vancouver,  Wash., 
using  a  seven-place  Travelair  cabin  plane. 
Field  tests  were  also  carried  out  in  dense  woods 
near  Vancouver.  All  these  tests  were  made  at 
sea  level,  but  further  field  tests  are  being  made 
at  higher  altitudes  in  order  to  make 
sure  that  the  results  are  applicable  to 
ordinary  field  conditions. 

Tlie  tests  were  successful  and  devel¬ 
oped  the  fact  that  it  is  possible  to  drop 
every  sort  of  su])])]ies  and  equipment  in 
substantial  quantities  with  sufficient  ac¬ 
curacy  to  be  readily  found  by  the 
ground  crew,  and  to  do  so  Avithout 
material  loss  or  damage  to  either  sup- 
lilies,  equipment,  or  containers. 

The  idea  folloAved  up  was  to  retard 
the  speed  of  the  load,  and  in  some  in¬ 
stances  to  pack  the  articles  so  that  there 
would  be  no  impact  from  other  articles 
placed  on  top  of  them.  Various  i-etaid- 
ing  surfaces  were  tried  out,  each  pos¬ 
sessing  some  advantages.  All  these 
devices,  exce]it  for  Avry  light  items 
Avhich  are  best  dropped  in  a  loose  sack.  4 
Avith  or  without  another  loose  sack  or 
tAvo  trailing  behind,  pointed  to  the 
Avool-sack  chute  as  proAuding  the  best 
combination  of  desiralde  properties  in 
tlie  Avay  of  efficiency,  compactness, 
strength,  Ioav  cost,  ease  of  making. 


ease  of  discharging,  uniformity  of  drift,  and 
ease  of  recovery. 

The  selected  Avool-sack  chute  is  made  of  a  bur¬ 
lap  Avool  sack,  opened  up  and  tied  in  the  four 
corners  to  shrouds  17  feet  long.  A  avooI  sack 
Avas  selected  because  such  sacks  are  cheaj)  and 
can  generally  be  obtained  in  all  small  towns 
near  the  Avestern  national  forests.  When 
opened  up,  the  sack  forms  a  sheet  of  suitable 
size.  Burlap  by  the  yard  or  gunny  sacks  split 
open  and  seAA  ed  together  so  as  to  form  approx¬ 
imately  a  7-  by  7-foot  sheet  Avould  serve  the 
purpose  as  Avell.  This  chute  will  loAver  100 
pounds  of  some  items,  compares  in  efficiency 
jAer  square  foot  Avith  other  chutes — such  chutes, 
for  instance,  as  are  used  by  the  Army — can  be 
made  in  less  than  5  minutes,  costs  about  40 
cents,  and  may  be  used  repeatedly. 

The  loads  dropped  consisted  almost  100  per¬ 
cent  of  supplies,  the  packaging  material  used 
being  negligible  both  in  Aveight  and  bulk. 
Since  the  loads  are  so  compact,  it  is  possible  to 
load  the  airplane  to  its  full-load  capacity,  leaA^- 
ing  only  a  small  space  for  the  dropper.  Fol- 
loAving  is  a  description  of  airplane  chute  meth¬ 
od  of  packing  A^arious  items,  the  pilot’s  and  the 
dropper’s  business,  etc.,  Avith  diagrams : 

The  airplane  should  be  a  higli-Aving  cabin 
monoplane  Avitli  the  door  preferably,  but  not 
necessarily,  back  of  the  Aving  struts.  The  door 
should  be  removed.  All  chairs,  except  the 
pilot’s  seat,  should  also  be  remoA^ed. 

The  chute,  as  illustrated  by  figure  3-5,  should 
be  made  from  a  avooI  sack.  The  seam  along 
one  side  is  opened  by  untying-  the  thread  at  the 
end  Avhich  frees  the  thread  and  o])ens  the  entire 
seam.  The  sack  is  cut  at  the  bottom  and  spread 


PifiiTKi'!  .‘i-n, — Bring  coi'iiers  in.irked  “1”  together.  I’ick  up  eorners  at 
pointis  2,  4,  and  5  and  fold  as  indicated. 
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out.  It  then  forms  a  sheet  about  by  7% 
feet,  containing  close  to  50  square  feet. 

The  shrouds  are  made  preferably  of  clothes¬ 
line  or  sash  cord,  each  shroud  IT  feet  long,  and 
tied  with  a  slipknot  around  the  corner,  which 
is  folded  single  over  a  short  stick  of  wood  about 
2  inches  long.  No  corner  made  in  this  way 
ever  tore.  The  shrouds  are  tied  together  about 
1  to  2  feet  from  the  end,  the  remaining  foot  or 
two  being  used  for  tying  loads.  If  the  shrouds 
are  made  of  twisted  material,  they  have  a  tend¬ 
ency  to  tangle  nj),  especially  if  new  rope  is 
used.  If  ro])e  is  used,  the  size  should  be  about 
one-fourth  inch. 

In  order  to  be  able  to  spot  the  load  easier  a 
chrome-yellow  streamer  is  firmly  attached  to 
the  top  of  the  chute  with  blanket  pins,  or  it 
may  be  sewed  on  with  a  sack  needle  through 
two  or  three  thicknesses.  The  streamer  should 
be  from  4  to  6  inches  wide  and  from  30  to  50 
yards  long,  and  should  be  made  out  of  material 
easily  rip])ed  into  ribbons.  A  good  material 
is  percale  or  cambric.  The  cost  is  from  10  to 
19  cents  a  yard  as  sold  by  the  bolt.  One  bolt 
will  make  several  streamers.  Where  a  band 
saw  is  available,  the  bolt  is  readily  cut  into 
streamers  already  rolled  up  and  ready  to  use. 
Note  that  one  cut  will  make  two  streamers 
rolled  up  together,  since  the  fabric  in  the  bolt 
is  folded  once.  The  bolt  can  probably  be  cut 
with  a  fine-tooth  hand  saw  also,  if  placed  be¬ 
tween  two  boards.  It  saves  work  to  use  the 
bolt  as  it  comes  rather  than  ripping  the  cloth 
into  ribbons,  each  of  which  would  then  have  to 
be  rolled  up  by  hand.  In  open  country  a 
shorter  streamer  would  be  satisfactory,  or  the 
streamer  could  be  dispensed  with  entirely.  In 
heavy  timber  and  underbrush,  a  long  streamer 
is  necessary,  and  the  bolt  of  material  as  pur¬ 
chased  contains  just  about  the  right  yardage. 

The  chute  is  stretched  out  flat  and  the  two 
upper  corners  are  brought  together  at  the  mid¬ 
dle  of  the  lower  side.  The  sides  of  the  chute 
are  then  folded  but  not  rolled  together,  in  the 
manner  shown  by  figure  3-5,  the  folds  being 
not  unlike  the  folds  of  an  umbrella.  In  this 
manner  the  air  is  free  to  open  a  channel 
through  the  middle.  All  corners  are  brought 
together  at  the  same  ])lace.  As  now  folded  it 
will  occupy  a  space  of  about  18  by  50  inches. 
With  the  streamer  placed  at  the  end  and  the 
shrouds  lined  out  on  the  ground  without  cross¬ 
ing  each  other,  the  chute  streamers,  shrouds, 
and  all,  are  now  rolled  up.  beginning  at  the 
top  and  ending  with  the  shrouds.  It  should 
not  be  rolled  tightly.  The  load  is  then  tied  to 
the  chute  and  the  chute  is  placed  on  top  of  the 
load  ready  to  discharge. 

Care  should  be  taken  to  use  strong  material 
and  s\ibstantial  ties,  for  the  chute  will  open 
up  with  a  violent  sna]).  As  rolled  up  the  chute 
forms  a  bundle  about  G  by  18  inches.  None  of 
these  chutes  ever  failed  to  open  with  the  packs 
.^na34''— ao - ii 


as  described  later.  This  chute  has  been  loaded 
up  to  100  pounds,  but  then  falls  about  twice  as 
fast  as  when  loaded  with  50  pounds.  Loads  in 
excess  of  100  pounds  would  be  difficult  for  the 
dropper  to  handle,  so  none  was  tried.  It  is 
])rol)able  that  a  100-])ound  sack  of  grain  or 
other  similar  mateiual  slipi)ed  into  another  and 
larger  sack,  such  as  a  mail  sack,  will  land  suc¬ 
cessfully  and  stand  the  impact,  but  this  was 
not  tried.  Ordinarily  not  more  than  50 
pounds  of  supplies  shoidd  be  lowered.  The 
folding  of  the  chute  does  not  have  to  be  done 
with  any  great  care,  but  keep  in  mind  that  it 
must  be  made  to  oj)en  as  freely  as  possible  with 
the  inrush  of  air  through  the  middle. 

7'/ie  'pilot  and  the  dropper. — The  pilot's 
business  is  to  approach  the  target  while  head¬ 
ing  directly  into  the  wind.  After  each  load 
has  been  discharged  the  pilot  should  begin  to 
turn  so  that  the  dro})per  may  watch  each 
bundle  as  it  lands  without  getting  too  far 
away.  It  is  particularly  important  that  the 
pilot  pass  directly  over  the  target.  The  pilot 
ordinarily  cannot  see  the  target  when  close  to 
it  or  on  top  of  it  without  side  slipping,  which 
is  not  advisable,  since  he  is  then  not  only  lo.s- 
ing  elevation,  but  the  loads  also  have  a  tend¬ 
ency  to  pass  under  the  fuselage  and  may  foul 
the  tail  surfaces.  The  pilot  must,  therefore, 
ap})roach  the  target  fi’om  some  distance  back 
so  that  he  can  get  lined  up. 

The  dropper  watches  the  target,  and  the 
pilot  notes  his  course  and  watches  his  alti¬ 
meter  so  as  to  keep  his  elevation  the  same 
throughout.  The  general  Avind  direction  may 
be  ascertained  in  Auirious  Avays. 

The  dropper’s  business  is  to  Avatch  the  tar¬ 
get,  drop  the  loads,  and  map  the  landing  of 
each  load.  After  the  ship  is  unloaded  he  can 
drop  this  information  to  the  ground  creAv. 
Dropper  and  pilot  Avill  cooperate  in  obtaining 
accuracy  in  droi)ping.  It  is  absolutely  essen¬ 
tial  that  the  dro])per  l)e  equi]Aped  Avith  one  of 
the  more  expensive  grades  of  goggles  mid  a 
helmet.  If  not,  he  Avill  stand  a  chance  of  seri¬ 
ously  injuring  his  eyes  from  particles  of  oil. 
as  Avell  as  air,  driven  into  his  face.  ^  The  drop¬ 
per  should  be  tied  to  a  lineman's  belt  and 
strap,  secured  forAvard  to  a  structural  member 
of  the  fuselage.  The  straji  should  be  adjusted 
just  long  enough  so  that  he  may  stick  his  head 
out  comfortably  through  the  door  Avhile  lean¬ 
ing  against  the  belt  or  the  front  doorjamb. 

Dropping. — The  dropper  may  first  discharge 
a  pilot  load  in  order  to  ascertain  the  accurate 
direction  and  force  of  the  Avind  if  deemed 
necessary.  This  load  may  consist  of  a  chute- 
loaded  Avith  a  sack  of  graA^l  Aveighing  about 
30  pounds,  or  may  consist  of  a  gunny  sack 
Avith  a  2-  to  3-])ound  load  in  it  and  tied  at 
the  top.  The  chute  load  is  the  best.  All 
chute  loads  aauII  land  in  about  the  same  place 
if  discharged  directly  oA’er  the  same  spot ;  and. 
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in  a  slight  breeze,  flying  at  500  feet,  will  land 
close  to  the  target,  if  discharged  directly 
above  it. 

The  dropper  takes  hold  of  both  the  load  and 
the  chute  Avith  one  hand  and  discharges  both 
at  the  same  time  by  jmshing  them  out  and 
doAvn.  If  the  load  is  heavy,  he  may  haA^e  to 
help  it  along  by  an  additional  shoA-e  Avith  his 
foot.  If  A^ery  lieaA’y,  he  may  set  the  load  part¬ 
ly  outside,  nearly  balancing  it  on  the  edge 
of  the  door  opening,  from  Avhich  position  it 
may  easily  be  tipped  over  for  discharge. 

The  loads  all  act  Avith  surprising  uniformity, 
and  there  should  be  little  trouble  in  coming 
Avithin  200  feet  of  the  target.  It  may  be  nec¬ 
essary  at  times,  depending  on  the  to])ography, 
to  drop  from  1,000  feet  or  more.  In  such  a 
case  a  greater  distance  betAveen  target  and 
load  must  be  expected. 

The  loads  should  be  numbered  and  marked, 
so  the  dropper  may  make  a  small  diagram 
shoAving  the  north  and  south  directions  and 
local  features,  and  plot  the  jiosition  of  each 
load  on  this  map.  He  can  then  dro])  this 
information  to  the  ground  creAV  in  a  weighted 
streamer  before  leaAung. 

The  reasons  Avhy  chutes  haA^e  not  been  used 
more  extensiA-ely  in  the  past  are  perhaps  that 
it  was  thought  that  the  chutes  Avould  catch  in 
trees,  Avere  expensiA^e  or  difficult  to  make,  and 
that  the  drift  Avould  be  too  great  and  uncer¬ 
tain.  Chutes  do  occasionally  land  in  the  tops 
of  trees.  Out  of  17  loads  discharged  over  dense 
Avoods,  1  landed  in  the  top  of  a  tree,  Avhich  had 
to  be  climbed.  Frequently  they  land  on  the 
loAver  branches,  from  Avhich  they  may  be  ]mlled 
doAvn  directly  or  by  throAving  a  Aveighted  line 
through  the  shrouds  or  OA^er  the  load.  Out  of 
17  loads,  3  landed  in  this  Avay. 

OAving  to  the  relatiA^ely  small  area  of  the 
chute  as  compared  to  the  distance  between 
trees,  and  also  because  of  the  tendency  of  the 
.shrouds  to  push  the  chute  away  from  the 
branches,  most  loads  land  on  the  ground.  The 
dropper  can  easily  see  Avhen  a  load  lands  in  the 
top  of  a  tree,  as  the  trailer  is  conspicuous  from 
the  air,  and  he  can  throAV  down  a  pair  of  tree 
climbers  if  necessary.  The  tree  could,  of 
course,  also  be  cut  doAvn. 

Particularly  heaA^y  or  fragile  articles  may  be 
loAvered  in  a  larger  chute  or  in  a  cluster  of 
chutes  looking  something  like  toy  balloons. 
This  method  of  tying  the  chutes  Avas  tried  Avith 
groups  of  two  and  three  chutes  and  Avorked 
AA^ell. 

When  two  chutes  were  tied  in  tandem 
through  a  hole  in  the  loAver  chute,  the  upper 
chute  never  opened,  so  this  method  does  not 
seem  to  Avork.  It  is  also  more  bother  to  ar¬ 
range  the  chutes  in  this  way. 

There  is,  of  course,  a  limit  both  the  Aveight 
that  a  man  can  handle  and  the  bulk  that  he 
can  get  through  the  door.  This  door  opening 


usually  is  from  26  to  28  inches  AA’ide,  and  one 
should  figure  on  haA'ing  about  3  inches  clear¬ 
ance  on  each  side,  AA’hich  limits  the  AA’idth  of  the 
load  to  about  22  inches. 

A  dropper  must  be  sure  not  to  let  go  of  the 
chute  until  the  load  is  sure  to  go  also.  Failure 
to  ohserve  this  precaution  may  cause  the  chute 
to  catch  on  the  tail  surfaces  and  wreck  the 
ship. 

Packing:  kinds  and  amounts — 

1.  Canned  goods. — The  smaller  the  cans  the 
more  impact  they  Avill  stand.  Cans  up  to  No. 
2iy^  Avere  tried,  but  No.  2  is  probably  the  best 
can  to  use.  The  cans  are  placed  on  a  square 
board,  standing,  as  many  as  the  board  aauII 
hold  (fig.  3-6).  The  largest  board  used  Avas 


22  by  22%  inches,  plyAvood.  Use  only  a  single 
layer  of  cans.  The  group  of  cans  is  tied  around 
tightly  Avith  tAvine  and  will  form  a  more  or 
less  circular  group.  A  loose  and  someAvhat 
smaller  board  is  placed  on  top  of  the  cans. 
The  package  is  then  tied  together  tightly  across 
the  sides.  The  edges  of  the  boards  are  notched 
in  the  middle  so  the  cord  Avill  not  slip.  The 
package  is  then  suspended  flat  to  the  chute.  A 
22-  by  22-inch  board  Avith  corners  trimmed  off, 
so  as  to  catch  less  air  and  thus  increase  the 
efficiency  of  the  chute,  Avill  hold  about  34  No. 
2  cans  Aveighing  ap])roximately  50  pounds.  A 
12-  by  12-inch  board  Avill  hold  approximately 
nine  No.  2  cans  Aveighing  about  13  pounds. 
Where  no  plyAvood  is  available,  a  square  board 
larger  than  12  by  12  inches  can  be  made  by 
nailing  slats  across  smaller  boards. 

2.  Fresh  meat.,  ham.,  hacon. — Place  each  item 
in  a  sack  and  all  together  in  a  gunny  sack  sus¬ 
pended  flat,  if  heavy,  and  tied  across  the  ends 
and  the  sides.  Load  up  to  50  pounds. 

3.  Dry  foods.,  such  as  sugar.,  salt.,  rice.,  spa¬ 
ghetti,  heans,  raisins,  rolled,  oats,  prunes,  apples, 
dry  vegetables,  etc. — These  will  stand  a  con¬ 
siderable  impact,  and  it  is  a  question  of  bulk 
rather  than  AA^eight  AAdiich  determines  the  maxi¬ 
mum  load.  Place  each  item  in  a  separate  small 
sack  and  load  in  box,  carton,  or  gunny  sack 
sus])ended  flat,  Avith  the  more  susceptible  arti¬ 
cles  on  top.  Do  not  pack  A^ery  deep. 
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■J.  Picl'les  and  preMrvex  in  gla^sfi  jars. — Place 
several  jars,  each  jar  standing  and  well 

wi-aj)j)ed  ill  Hour  sacks  or  similar  material,  on  a 
board  and  load  same  as  canned  ^oods.  Attach 
a  bread  shock  pad  nndei-neath.  This  ])ad  is 
made  of  loaves  of  bread  sliced  and  put  into  a 
sack  side  to  side.  The  sack  is  then  drawn  up 
ti^ht  and  tied  to  jiack  underneath.  Largest 
load  tried  was  8  jars  weighing  ‘22  jiounds. 
'I'he  bread  will  jirobably  not  be  damaged. 

5.  Bread — sliced  {udiite'). — Place  bread  in 
carton,  gunnv  sack,  or  box.  and  lower  Hat.  If 
in  gunny  sack,  put  each  groui)  of  three  loaves 
in  small  sack  and  all  in  gunny  sack,  with  a 
board  under  or  inside  the  sack  so  the  rope  will 
not  sipieeze  the  contents  when  chute  ojiens.  A 
.sackful  of  bread  (white,  sliced)  may  also  be 
lowered  in  a  gunny  sack  siisiiended  Hat  and  tied 
in  three  ])laces  to  the  end  of  a  wool  sack  as  is, 
the  wool  sack  serving  as  a  trailer  wdthout  chute. 

G.  Fresh  vegetaldes  —  C(dd)age.,  caidifou'er., 
lettuce,  radishes.^  carrots,  turtups.  onions.^  etc. — 
l^ut  each  head  or  bundle  in  a  small  sack  and 
])lace  all  in  a  gunny  sack  sus])ended  Hat.  Pack 
lettuce  on  to])  of  the  rest.  If  a  board  is  used 
underneath,  it  will  prevent  rope  from  cutting 
into  contents.  The  sack  will  hold  about  35 
pounds.  Do  not  ])ack  very  tight. 

7.  Potatoes. — Lower  a  50-pound  sack  flat. 
'Ihere  may  be  a  slight  breakage,  but  the  pota¬ 
toes  may  all  be  used. 

8.  Oranges  and  grapefruit. — These  were  only 
tried  in  Hat  12-  by  18-  by  4-inch  and  12-  by 
24-  by  4-inch  boxes.  Oranges  used  were  small 
and  hard. 

9.  Butter. — Two  1-pound  ])ackages  of  butter, 
not  in  tins,  were  lowered  in  a  28-inch  braced 
gunny  sack,  but  cr  .i  be  lowered  in  flat  box.  Do 
not  lower  more  than  10  ])ounds  at  one  time. 

10.  Lard. — Three  pounds  of  bulk  lard  were 
put  in  ])aper  wrai)per  and  in  small  sack,  all 
in  gunny  sack  tied  at  end,  no  chute.  Can  be 
lowered  in  tins  packed  as  tinned  goods. 

11.  Coffee  and  cocoa. — Pack  same  as  tin  cans, 
but  put  small  sack  around  each  item. 

12.  Fggs. — Nine  dozen  eggs  were  ])laced  in 
a  half-crate  box  used  for  })acking  eggs  on 
horseback.  The  rest  of  the  box  was  filled  on 
top  with  rags.  Lggs  were  packed  with  ordi¬ 
nary  se])arators  ami  cells.  ]>owered  with  eggs 
on  end  and  a  bi'ead  pad  under  the  load.  It  is 
])robable  that  the  full  half  crate,  or  15  dozen, 
could  have  been  loweivd  without  damage. 
Load  was  18  pounds  with  box.  It  is  probable 
that  lowering  eggs  may  at  times  ])rove  dis- 
a])j)ointing.  On  the  other  hand,  it  may  well 
be  that  the  old  hen  has  never  been  given  suf¬ 
ficient  credit  for  the  lo])sided  sturdiness  of  her 
])rodnct. 

13.  Water  in  rubber-insert  bags. — Fill  two 
bags  half  full  of  Avater  and  ])ut  them  side  by 
side  in  Hat  box.  Jiags  should  each  he  iu  a 
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kna})sack  and  lie  flat.  Weight  about  45 
])onnds. 

14.  Rubber-insert  bags — empty. — Put  several 
bags  in  a  gunny  sack  tied  at  top  and  discharge. 

15.  Water,  gasoline.,  or  other  liquids. — Use 
a  lieaA'y-type  3-gallon  milk  can  with  conical 
throat.  Fill  to  the  cone  and  sns})end  in  rope 
harness  with  s})acing  twine  tied  between  and 
to  i'o})es  to  ])revent  ro])es  crossing  bottom  from 
sliding  off.  Tie  around  top  also.  Fit  a  board 
in  S])ace  betAveen  flange  and  bottom.  Weight 
32  pounds,  can  included. 

IG.  Matches. — Put  each  box  of  matches  in  a 
small  sack  and  })ut  a  feAv  of  these  into  a  gunny 
sack  tied  at  toj).  Discharge  Avithont  chute. 

IT.  Fix-man  coidring  outfit  [standard) . — 
Place  the  kit  oii  a  boai’d  Avith  bread  ])ad  under¬ 
neath.  Weight  27  ])ounds. 

18.  Five-gallon  tins  or  single  bellies. — Place 
each  can  in  a  gunny  sack  tied  at  top.  Tie  all 
the  sacks  together  in  a  circle,  s])aced  about  1 
foot,  and  discharge  Avithout  chute. 

19.  Gas;  la)tter)ts. — T„eave  lantern  in  original 
container  or  place  in  box  ])added  Avith  rags. 
Stand  on  board  Avith  bread  ])ad  underneath. 
Weight  11  ])onnds.  Put  box  of  mantles  in¬ 
side  box.  The  chute  Avill  ])robably  loAver  tAvo 
lanterns  Avithout  damage. 

20.  TJquid-ga.s  torch. — Place  iu  rope  harness 
Avith  spacer  tAvine  betAA’een  and  tie  around  toj). 
Suspend  standing  uj).  Weight  33  pounds 
loaded. 

21.  Shovels. — Take  a  six-shoA’el  bundle  and 
suspend  at  point  of  balance.  Weight  23 
})ounds.  The  chute  should  loAver  one  dozen 
shovels  Avithout  trouble. 

22.  Double-bit  axes. — Take  a  six-ax  handle 
Avith  axes  standing  in  standard  box  ])rotecting 
bits.  Pad  betAveen  l)its  and  also  bits  and  to]) 
of  box.  Suspend,  handles  u]),  by  rope  aronml 
bottom  of  box  leading  up  thi-ongh  handles  and 
tied  around  to])  of  handles.  AVeight  37  ])ounds. 
The  chute  Avill  probably  take  care  of  one  dozen. 

23.  Six-foot  saivs. — Put  hose  around  cutting 
edge  and  tie  hose  to  saAvs.  Put  tAvo  saAvs  on 
top  of  a  board  bolted  to  them  through  handle 
holes.  Sus])end  saAvs  level  and  Hat  in  a  bridle 
tied  to  each  end.  Board  slionld  be  Avider  and 
longer  than  saws.  Discharge  by  ])utting  one 
end  of  package  ont  edgeAvays  and  doAViiAvard 
about  2  feet  and  give  final  shoA’e  Avhen  over 
])oint  of  discharge. 

24.  Ax  handles,  etc. — A  gunny  sack  HI  led 
Avith  ax  or  hoe  handles  may  be  discharged  di¬ 
rectly  Avithout  chute  from  a  moderate  altitude. 
If  over  300  feet,  use  chute. 

25.  Emergency  rations. — A  sackful  of  emer¬ 
gency  rations  sns])ended  Hat  shonld  land  Avith¬ 
out  trouble,  although  this  has  not  been  tried. 

2G.  A  feAv  don’ts : 

a.  Do  not  use  Avire  hooks  for  attaching  han¬ 
dles.  They  sti'aighten  out  too  easily  and  cut 
and  ri])  too  much. 
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1).  Do  not  discliar^e  a  bundle  if  pilot  passes 
to  one  side  of  the  target.  Wait  till  next  time. 

c.  Do  not  be  in  too  much  of  a  hurry.  Spot 
every  load.  Five  or  10  minutes  extra  time 
spent  in  dropping  may  save  the  ground  crew 
some  time  in  searching  and  the  dropper  his 
reputation. 

d.  Do  not  let  go  of  the  chute  until  you  are 
sure  that  the  load  will  also  go. 

Jl-7,  3-8,  and  3-9  illustrate  various  other 
methods  of  chute  construction  employed;  but 


none  was  as  successful  as  the  wool-sack  chute 
previously  described,  when  all-around  efficiency 
and  ease  of  handling  are  considered. 

Summary  of  Airplane  Dropping  Methods. 

The  tire  control  ecjuiiiment  committee  has 
given  careful  study  to  the  three  methods  of 
delivering  equi})ment  and  supplies  by  airplane, 
and  recognizes  peculiar  merit  in  all  three  meth¬ 
ods  advocated.  It  seems  inadvisable  to  recom¬ 
mend  any  one  particular  method  for  general 
use;  rather,  the  choice  of  method  or  combina¬ 
tion  of  methods  is  left  to  the  judgment  of 
those  who  intend  to  employ  air  delivery. 

The  experimental  work  in  Region  1  was 
followed  logically  by  the  Avork  in  Region  4 
Avhich,  in  turn,  Avas  folloAved  by  the  AAmrk  in 
Region  G.  In  an  uncharted  field  there  has  been 
orderly  ])rogress  in  the  development  of  a  neAv 
techniipie.  It  is  a  good  example  of  step-by- 


ste])  guided  evolution  of  method  and  equip¬ 
ment. 

Aerial  Delivery  of  Portable  Power  Pumpers 
and  Equipment. 

Port  able  power  pumpers. — Region  1  has 
used  the  condemned  Army  freight  parachute 
successfully  in  loAvering  portable  poAver  pump¬ 
ers  from  an  airplane  to  the  ground.  The  fol- 
loAving  information  is  otl'ei-ed  in  regard  to  the 
preparation  of  the  pumper  and  container  for 
aerial  delivery  b}'  parachute  dropping: 

The  pumper  should  be  securely  fastened  to 
a  Avooden  base  and  then  should  be  coA-ered 
OA-^er  Avith  a  galvanized-metal  hood,  Avhich  in 
turn  should  also  be  securely  fastened  to  the 
Avooden  base,  preferably  Avith  stove  bolts  or 
AAuth  %-inch  carriage  bolts  and  Aving  nuts.  In 
mounting  the  ]mm})er  to  the  Avooden  base  one 
or  tAvo  layers  of  a  good  grade  of  sponge  rub¬ 
ber  an  inch  or  so  in  thickness  should  be  used 
between  the  pumper  and  the  base  at  all  con¬ 
tact  points.  The  pum])er  should  be  mounted 
so  that  the  heavier  end  of  the  unit  Avill  hang 
doAviiAvard  Avhen  sus]Aended  from  the  chute, 
and  there  should  be  about  4  inches  of  space 
from  the  nearest  point  of  the  loAver  end  of 
the  pumper  and  the  end  of  the  outer  con¬ 
tainer.  On  the  loAver  end  of  the  outer  con¬ 
tainer  there  should  be  tacked  three  or  four 


Figure  ,‘5—9. — Biaced  >;iinny  sack,  efficient  but  small  capacit.v, 
difficult  to  discharge  when  sticks  are  too  long,  bulky.  Sack 
is  split  down  to  point  1. 

thicknesses  of  the  sponge  rubber  to  serve  as  a 
cushion  should  the  bundle  strike  the  ground 
Avith  sufficient  force  to  cave  in  the  head  of 
the  container  or  jar  the  punuter  loose  from  its 
base  fastenings. 

The  parachute  should  be  fastened  to  the 
jmmper  so  that  it  Avill  hang  suspended  and 
Avill  drop  in  the  proper  position  as  intended. 
In  fastening  the  chute  to  the  bundle,  from 
four  to  six  strands  of  1/,-  or  s^-inch  elastic 
cord  should  be  used.  These  elastic  cords  Avill 
then  serve  as  a  shock  absorlier  to  absorb  the 
jerk  or  snap  Avhen  the  bundle  is  discharged 
from  the  ship  and  the  chute  opens. 
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Tlio  material  used  I'or  l)<)th  llie 
pumper  baseboard  and  end  l)oards 
for  the  liood  or  cover  shoidd  be 
plvAvood  in  order  to  avoid  S))lit- 
liiio-  or  s])linteiMn^.  Twenty- four 
^a^e  sheet  metal  will  be  found 
sufiiciently  heavy  to  serve  for  the 
cover. 

Fio-ure  3-10  (juite  fully  illus¬ 
trates  the  type  of  material  to  be 
used  and  the  maimer  and  method 
of  arran^'ino-  the  jmnpier  on  the 
baseboard,  and  of  attachino-  the 
jiarachute. 

Acre-‘<xories.  —  Accessory  boxes 
coiitaiiiino-  such  items  as  Siamese 
control  valves,  nozzles,  wrenches, 
engine  oil,  tools,  etc.,  may  be  low¬ 
ered  in  the  same  manner  as  the 
])um])er,  except  that  instead  of 
fastening  the  individual  items 
solidly,  they  should  be  packed  in 
a  small  amount  of  fluffy  wood  ex¬ 
celsior  sufficient  only  to  se]:»arate 
the  various  individual  items. 

Any  oil  contained  in  the  box 
should  be  so  jiacked  that  it  will  be 
on  the  top  of  the  rest  of  the  con¬ 
tents  when  the  bundle  reaches  the 
oround. 

Both  pumper  and  accessory 
bundles  may  wei^h  as  much  as  150 
])ounds  and  be  lowered  success¬ 
fully  Avith  this  particular  type  of 
])arachute. 

IIoHC. — Either  fire  hose  or  suc¬ 
tion  hose  may  l)e  discharged  from 
an  airplane  Avifhouf  the  aid  of  a 
])arachute,  the  only  recpiirement  being  that  the 
hose  be  rolled  and  securely  tied  so  that  all 
couplings  are  in  the  center  of  the  bundle  and 
well  ju'otected.  It  is  tiot  necessary  to  wrap  the 
bundles,  although  it  does  no  harm  and  insures 
a  safer  landing  for  the  couplings. 

Eye  Test  for  Fire  Lookouts. 

Since  the  primary  function  of  fire  lookouts 
is  to  look  for  fires,  it  is  customary  to  require 
a])})licants  for  this  work  to  demonstrate  their 
‘‘seeing”  ability.  Ordinarily  this  test  for  qual¬ 
ity  of  vision  is  given  indoors,  using  the  famil¬ 
iar.  Snellentest  chart  with  its  rows  of  large  and 
small  letters.  Although  the  Snellen  test  is 
satisfactory  for  the  purpose  for  AAdiicli  it  origi¬ 
nally  was  intended,  it  does  not  appear  to  give 
reliable  results  Avhen  testing  abdity  to  see 
smoke  of  small  fires  at  long  distances. 

IVliile  making  studies  to  determine  how  far 
lookouts  can  see  the  smoke  from  small  fires, 
the  need  arose  for  an  eye  test  Avhich  could  be 
correlated  with  the  results  of  the  smoke-dis- 


FiGUitE  o-lO. — I’ortable  power  pumper,  with  parachute,  ready  lor  aerial  deli^■ery. 

taiice  experiments.  This  new  test  is  given  out 
of  doors,  over  a  distance  of  several  hundred 
feet,  Avith  the  observer  facing  the  sun,  and  thus 
better  ap]u-oxiniates  conditions  ])revailing  at 
lookout  stations.  ^Moreover,  guessing  is  very 
nearh'  eliminated. 

Briefly,  the  procedure  Avitli  this  lookout  eye 
test  is  to  determine  Iioav  far  a  small,  Avhite 
spot  on  a  black  background  can  be  seen.  Those 
Avho  must  approach  closer  than  450  feet  in 
order  to  see  this  Avhite  spot  probably  do  not 
have  sufficient  keen  A’ision  to  qualify  as  look¬ 
outs. 

The  equipment  needed  is  (1)  a  jiiece  of  soft 
Avallboard  (such  as  Firtex)  ‘22  by  30  inches, 
coA’ered  oii  one  side  Avith  black  percale  or  other 
dull  black  cloth,  and  (2)  a  AAdiite  spot  three- 
eighths  of  an  inch  in  diameter.  The  Avhite 
s])ot  can  be  made  by  boring  a  ‘Ks  -inch  hole  in 
a  small  ])iece  of  sheet  metal  painted  AA-ith  flat 
black  ])aint,  backing  it  Avith  AA'hite  cloth,  and 
bending  tAvo  edges  doAvn  over  a  block  of  wood 
about  fiA’e-eighths  of  an  inch  sipiare  by  oiU“- 
foui’th  of  an  inch  thick.  This  metal  co\ei-  mav 
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be  removed  from  the  vood  block  for  reiilace- 
ment  of  the  white  cloth  when  it  becomes  soiled. 
A  needle  or  sharpened  brad  is  fastened  to  the 
underside  of  the  wood  block  (projectino’  about 
one-fourth  inch)  so  that  the  spot  may  be  fas¬ 
tened  to  or  removed  from  the  wallboard  panel. 

When  oiving  a  test,  select  a  level  place,  such 
as  a  meadow,  where  an  nnobstrncted  view  may 
be  had  for  a  distance  of  about  600  feet  north 
and  south.  The  examiner  stands  at  the  south 
end  of  the  test  course  and  holds  the  large,  black 
panel  about  shoidder  high  with  the  long  edge 
of  the  panel  parallel  to  the  ground.  The  cloth 
side  faces  north. 

The  test  must  be  given  while  the  sun  is  shin¬ 
ing  but  the  direct  rays  of  the  sim  must  not  fall 
on  the  cloth  side  of  the  board  during  the  test. 
(The  examiner  may  hold  the  board  in  the  shade 
of  a  tree.)  The  white  spot  is  placed  on  the 
cloth  side  of  the  black  panel,  about  11  inches 
from  one  end  and  midway  between  the  top  and 
bottom  of  the  panel.  The  person  to  be  tested 
walks  north  about  300  feet  from  the  examiner, 
turns,  and  if  he  can  see  the  white  spot  from 
this  distance,  walks  15  or  20  feet  farther,  con¬ 
tinuing  in  this  manner  until  he  can  barely  dis¬ 
tinguish  the  white  spot.  Here  he  gives  an  arm 
signal  for  a  check  test.  To  give  the  check 
test — i.  e.,  to  determine  if  the  lookout  applicant 
is  at  the  maximum  visibility  distance — the  ex¬ 
aminer  reverses  the  black  panel  (or  has  the 
lookout  turn  his  back  to  the  examiner)  and 
either  (1)  leaves  the  white  spot  where  it  is, 
(2)  moves  it  to  a  similar  position  at  the  other 
end  of  the  ]ianel,  or  (3)  removes  the  white  sjiot. 
He  then  swinji’s  the  board  back  to  its  oriji’inal 
position  facing  the  man  being  tested  (or  by  a 
whistle  signal  notifies  him  to  turn  around). 
The  lookout  applicant  then  indicates  on  which 
end  of  the  board  he  sees  the  white  spot,  or  sig¬ 
nals  its  absence.  If  incorrect,  the  examiner  mo¬ 
tions  him  to  step  forward  about  5  feet.  He 
repeats  this  check  test  a  few  times  until  he  is 
satisfied  that  the  observer  has  reached  the  limit 
of  his  Ausioii.  The  distance  from  the  examiner 
to  the  observer  (measured  to  the  nearest  5  feet) 
is  referred  to  the  following  tabulation  to  obtain 
an  eyesight  rating. 

Eyesiciit  l{ATIX(t  Scalk 
(For  use  in  full  sunli.sht) 

Maximum  distauce  at  which  white  spot 

may  be  seen  (feet)  ;  Quality  of  visioii 

Less  than  30!) -  Door. 

30.5  to  .350 _  Fair. 

.355  to  45U _ Average. 

455  to  500 _  Good. 

505  to  550 _ Very  good. 

Over  550 _ Exceptional. 

Those  taking  this  test  should  be  cautioned 
against  staring  too  long  at  the  panel;  if  the 
white  spot  is  not  seen  Avithin  a  feAv  seconds, 
it  is  unlikely  that  continued  searching  Avill 
make  it  Ausible.  The  examiner  Avill  find  that 


many  men  must  be  motioned  back  to  greater 
distances  in  order  to  obtain  maximum  dis¬ 
tances.  Men  should  be  tested  one  at  a  time. 

The  test  should  be  given  betAveen  9  a.  in.  and 
3  p.  m.  for  best  results.  The  sun  must  be 
shining  at  the  time  of  the  test.  (On  cloudy 
days  the  Avhite  spot  may  be  seen  not  as  far  or 
much  farther  than  shoAvn  in  the  rating  scale, 
depending  on  Avhether  the  sky  is  bright  or 
dark.)  It  is  important  that  the  examiner 
keep  his  back  to  the  sun  Avhen  making  the 
check  test,  for  if  the  direct  rays  of  the  sun 
fall  on  the  Avhite  spot  AAdien  reversing  the 
board  the  spot  becomes  abnormally  visible  and 
Avill  be  seen  by  the  person  being  tested.  The 
black  panel  is"  large  enough  not  to  be  appre¬ 
ciably  influenced  by  the  character  of  the  nat¬ 
ural  background  behind  the  examiner,  but  it 
is  recommended  that  the  examiner  select  a 
dark  background. 

This  test  has  been  on  trial  by  the  Forest 
Service  in  various  parts  of  the  United  States 
during  the  past  3  years,  and  apparently  meets 
Avith  the  approval  of  those  using  it.  This  test, 
liOAveA’er,  is  not  to  be  considered  as  being  in 
its  final  form.  Additional  Avork  is  required 
to  check  the  preliminary  indication  that  the 
relatiA^e  distance  at  Avhich  the  AAdiite  spot  can 
be  seen  forecasts  rather  accurately  the  maxi¬ 
mum  distance  at  Avhich  small  smoke  columns 
Avill  later  be  seen.  As  data  collect,  changes 
may  also  be  required  in  the  rating  scale,  es¬ 
pecially  the  deriA'ation  of  a  scale  for  use  dur¬ 
ing  cloudy  AA’eather. 

Should  this  kind  of  eye  test  proA’e  desirable, 
it  is  suggested  that  a  standard  test  outfit  be 
made  by  gluing  black  coA^er  board  (or  black 
blotting  paper  could  be  used)  on  each  side  of 
a  22-  by  22-inch  piece  of  stiff  cardboard  and 
sticking  a  AAdiite  paper  spot  (three-eighths  of 
an  inch  in  diameter)  in  the  center  of  one  side 
of  this  board.  The  check  test  Avould  then  be 
made  by  tAvirling  the  board  and  asking  the 
obseiwer  to  signal  AAdiether  the  side  with  the 
spot  or  the  side  Avithout  the  Avhite  spot  Avas 
turned  toAvard  him.  Additional  gummed  spots 
could  be  proAuded  for  replacement  of  soiled 
ones.  The  AAdiole  outfit  could  be  kept  in  a 
stout  manila  euA^elope  on  Avhich  Avould  be 
printed  the  rating  scale  and  directions  for  use. 

No  attempt  has  been  made  to  set  up  definite 
standards  for  acceptance  of  lookouts.  One 
Forest  Seiwice  Region.  lioweA^er,  specifies  that 
only  men  Avho  rate  good  or  better  shall  be 
used  as  primary  lookouts. 

Synchronized  Sector-Observation  Plan  for 
Lookouts. 

The  number  of  fires  initially  discoA^ered  by 
regular  lookouts  is  astonishingly  Ioav  in  some 
units.  This  has  been  disclosed  quite  often 
through  analyses  of  reports  of  first  discoA^eries 
and  classification  of  the  agencies  making  these 
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discoveries.  In  an  efTort  to  olaain  better  de¬ 
tection,  especially  of  small  fires,  as  soon  as  they 
start,  a  ])lan  of  synchronized  observation  has 
been  worked  out  for  lookouts  during  ]n-obable 
bad  weather  oi-  when  critical  conditions  exist. 
This  method  a])pears  to  have  considerable  merit 
and  is  worthy  of  some  consideration  where 
the  detection  system  is  of  such  intensity  as  to 
result  in  overla])pin^  of  visible  areas  from 
two  or  more  lookouts. 

The  synchronized  sector-obsei-vation  scheme 
originated  with  Re<xion  4  and  according  to  that 
Region  has  proved  (piite  satisfactory.  A  brief 
descri])tion  of  the  method  of  obtaining  syn¬ 
chronized  sector  obsei'vation  is  set  forth  herein. 

(1)  The  area  from  each  lookout  is  divided 
into  five  sectors,  each  to  be  allotted  an  equal 
amount  of  time  for  coveraire  by  a  searching' 
observation.  Each  lookout’s  sectors  are  num¬ 
bered  in  rotation  to  ajiree  with  the  sequence 
of  observation  established. 

(2)  All  lookouts’  sector-observation  rotations 
for  a  ^iven  protection  unit  are  synchronized 
so  that  each  area  is  under  observation  from 
some  lookout  at  least  twice  during  the  period. 
This  work  can  be  varied  to  meet  local  require¬ 
ments. 

(3)  If  desired  as  a  further  check  to  insure 
observation  of  instructions  by  the  lookouts, 
an  observation  record  can  be  kept  by  each  look¬ 
out  when  the  sector-observation  scheme  is  in 
effect.  This  record  can  be  checked  by  the  dis¬ 
patcher  whenever  deemed  necessary. 

(4)  The  observation  period  can  be  any  length 
of  time  desired,  such  as  3,  4,  5,  or  several  min¬ 
utes’  time,  as  will  best  meet  local  requirements 
and  tie  in  with  the  entire  synchronized  detec¬ 
tion  scheme  for  the  particular  unit  concerned. 

(5)  The  sector-observation  schedule  can  be 
so  arranged  by  groiqis  of  lookouts  so  as  to  per¬ 
mit  midday  meal  ])eriods,  time  out  for  rest,  for 
obtaining  water,  etc.,  and  still  retain  observa¬ 
tion  of  the  entire  area  concerned  from  one 
or  more  lookouts. 

(6)  The  sector  method  calls  for  a  searching 
study  of  each  sector  concerned  to  insure  de¬ 
tection  of  small  smokes  difficult  to  detect  by 
only  casual  observation. 

(7)  The  synchronized  sector-observation  plan 
can  also  l)e  sn])plemented  by  an  occasional  cas¬ 
ual  survey  of  the  entire  area  snrronnding  any 
given  lookout  in  order  to  pick  up  any  fire 
which  may  have  cro])ped  up  shortly  after  a 
given  sector  has  been  thoroughly  observed. 

In  using  this  system  of  detection  the  sectors 
are  marked  off  directly  upon  each  lookout’s 
ma])  and  the  observation  ])eriods  clearlv  indi¬ 
cated  thereon. 

_  Region  1  has  employed  a  system  somewhat 
similar  to  this  in  connection  with  night  obser¬ 
vation.  The  areas  of  overlapping  detection  are 
determined  and  the  lookouts  concerned  are  fur¬ 
nished  with  a  schedule  so  that  with  the  use  of 


alarm  clocks  set  at  proper  intervals  each  look¬ 
out  can  take  his  turn  at  arising  and  giving  the 
area  a  once-over  for  })ossible  night  fires.  This 
scheme  is,  of  course,  used  only  during  possibly 
dangerous  fire  weather  and  at  times  when  there 
are  no  lightning  storms  occurring  or  that  have 
occurred  very  recently.  During  lightning- 
storm  occurrence  and  for  a  reasonable  length 
of  time  thereafter  night  observation  is  required 
continnoiisly. 

Mounting  Maps  on  Metal  or  Wood. 

The  following  instructions  will  be  found 
helpful  in  mounting  lookout  maps,  disi)atcher 
maps,  etc.,  and  if  followed  cai-efully  a  satis¬ 
factory  job  of  map  mounting  can  be  done  by 
anyone : 

Oshorne  fire-finder  map  diffk.'^. — Fire-finder 
maps  should  be  mounted  on  24-gage  galvanized 
iron  disks,  which  should  be  perfectly  fiat,  cut 
to  the  exact  size  for  the  fire  finder,  and  with 
the  rough  edges  ground  off.  The  maps  should 
preferably  be  lithographed  on  good  quality 
paper.  Blueprints  and  black-line  prints  are- 
imdesirable  because  they  are  apt  to  have  an 
excessive  amount  of  distortion.  If  it  is  desir¬ 
able  to  use  two  mai)s  of  different  scales,  they 
may  be  mounted  on  opposite  sides  of  a  single 
disk.  A  satisfactory  method  of  })re})aring  and 
mounting  a  map  is  as  follows: 

1.  Ascertain  the  precise  position  of  the  look¬ 
out  station  on  the  map  and  make  a  y^-inch  hole 
at  this  point  to  facilitate  centering  the  map  on 
the  disk  in  mounting. 

2.  Using  red  ink,  draw  a  true  meridian 
through  lookout  point.  The  length  of  this 
line  should  equal  the  diameter  of  the  disk. 

3.  Write  township  and  range  numbers  on  the 
map,  together  with  any  other  written  addi¬ 
tions  or  corrections  to  be  made,  using  black 
India  ink. 

4.  Cut  out  the  map  on  a  radius  one-sixteenth 
of  an  inch  shorter  than  the  radius  of  the  disk. 

5.  Drill  a  yV'hich  hole  through  the  exact 
center  of  the  disk  and  lay  the  disk  on  a  table 
with  a  pin  protruding  through  the  hole. 

6.  Using  a  varnish  brush,  ap})ly  a  thin,  even 
coat  of  white  shellac  to  the  disk  and  the  back 
of  the  map,  and  allow  the  shellac  to  dry  tor 
several  seconds  until  it  becomes  slightly  sticky. 

7.  Grasp  the  map  by  the  edges  and  center 
the  lookout  position  by  means  of  the  protrud¬ 
ing  pin  and  hole  in  the  ma]);  allow  the  center 
to  sag  into  contact  with  the  disk,  then  gradually 
lower  the  edges  so  that  the  ma])  falls  into  ])lace 
without  stresses.  Work  rapidly,  as  shellac  be¬ 
comes  very  stickv  in  2  or  3  minutes. 

•  «. 

8.  Work  over  the  entire  surface  of  the  map 
from  the  center  outward,  using  the  hands  oi- 
a  folded  cloth  to  press  it  into  contact.  Remove 
air  bubbles  by  ])rickling  through  the  ])a])er 
and  forcing’  the  air  out.  Do  not  use  a  roller 
when  ma])  is  fir.st  laid  and  do  not  attenq)t  to 
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Avork  air  bubbles  to  the  edo-e  of  the  disk,  as 
this  AA’ill  cause  distortion. 

9.  To  protect  the  map  surface,  first  apply  a 
A’ery  thin-  coat  of  spar  A’arnish  or  shellac  and 
alloAA’  it  to  di-y  for  about  24  hours,  then  apply 
one  or  Iaat)  coats  of  s]iar  Auirnish.  Shellac  is 
undesirable  as  a  top  finishing  coat  because  it. 
is  apt  to  turn  Avhite  AA'hen  exposed  to  moisture, 
or  to  sunshine.  C are  must  be  exercised  in  ap- 
j)lyin^'  the  first  thin  coat  as  too  much  A’arnish 
AAull  turn  the  map  trans]iarent  and  too  much 
shellac  or  brushing  of  shellac  aatII  cut  the  draAA^- 
in<j  inks  used  and  cause  them  to  run  or  smudge. 
If  it  is  desirable  to  secure  a  clear,  smooth  luster 
on  the  surface  and  remoA^e  the  sticky  feeling 
after  Auirnishino-,  use  a  good  grade  of  polishing 
Avax  and  ]Aolish  thoroughly. 

The  cost  of  time  and  material  for  single 
mounting  is  about  $1.50  per  disk;  for  double 
mounting  about  $2.50. 

Bosworfh  fire  finders. — Maps  should  be 
mounted  upon  BosAA’orth  map  boards  in  the 
same  manner  as  u])on  Osborne  fire-finder  disks. 
HoAA'eA’er,  a  more  desirable  arrangement  for  the 
BosAA'orth  fire  finder  is  to  use  a  gah^anized- 
iron  disk,  similar  to  the  Osborne  disk,  and  cut 
to  a  diameter  AA’hich  aauU  just  fit  inside  the 
brass  azimuth  ring  hold-doAAui  sci’caa’s  and  yet 
alloAA"  the  ring  itself  to  rest  upon  the  edge.  In 
this  manner  the  map  can  be  mounted  upon  the 
light  metal  disk  and  taken  to  the  lookout  AAdiere 
the  fire  finder  is  used  and  ]Aro]Aerly  centered 
and  adjusted  to  the  BosAAmrth  board  top  Avith 
ease,  requiring  only  a  screAAulriA’er  to  do  the  job. 

Metal-hacked  dispafcher  or  platting  maps. — 
Platting  ma])s  should  be  mounted  on  a  single 
sheet  of  14-gage  perfectly  flat  gah^anized  iron 
in  the  same  manner  as  fire-finder  maps  are 
mounted.  After  mounting  is  completed  the 
metal  sheet  should  be  screAA^ed  to  a  board  or 
table  top. 

Before  the  map  is  mounted,  true  meridians 
should  be  draAAui  through  the  centers  of  all 
lookout  positions.  If  a  dispatcher’s  protractor 
is  to  be  used  for  platting,  the  meridian  should 
extend  north  from  the  lookout  position  6  to  10 
inches.  Should  a  lookout  position  be  near  the 
top  of  the  map,  the  meridian  may  be  draAAUi 
to  the  south.  Red  ink  is  ]Areferable  for  meridi¬ 
ans,  but  if  seA'eral  lookout  positions  are  close 
together,  different  colors  should  be  used. 

Meridians  must  be  draAAUi  AAuth  the  utmost 
jirecision,  as  an  error  in  alinement  of  a  merid¬ 
ian  AAull  result  in  a  corresponding  error  in  all 
plattings  made  from  it.  A  coiiA^enient  method 
of  draAA'ing  an  accurate  meridian  is  as  folloAA’S : 
Lay  a  sheet  of  paper  on  the  map  so  that  its  edge 
cuts  through  the  lookout  point  as  a  straight 
east  and  AA’est  line.  IVIark  on  the  edge  of  the 
])aper  the  exact  ])osition  of  the  lookout  jioint 
and  of  the  nearest  meridian  lines  to  the  east  and 
AA'est.  MoA^e  the  paper  toAA’ard  the  top  of  the 
map  15  to  20  inches,  match  markers  to  meridian 


lines,  and  make  a  dot  on  the  map  opposite  the 
lookout  marker.  A  straight  line  from  this  dot 
through  the  lookout  position  aauII  be  a  true 
meridian.  On  account  of  the  coiwergence  of 
meridians  the  edge  of  the  paper  must  be  angled 
slightly  at  the  upper  setting  to  match  the 
markers. 

After  the  map  has  been  mounted  and  before 
the  protecting  coats  of  shellac  and  A^arnish  haA^e 
been  applied  a  hole  should  be  drilled  through 
the  metal  at  the  exact  center  of  each  lookout  po¬ 
sition.  This  hole  should  be  made  with  a  drill 
of  the  projAer  size  according  to  size  of  pin  in 
])rotractor  to  be  used  for  platting.  Before 
drilling,  the  point  should  be  marked  carefully 
AAuth  a  sharp  center  punch.  After  the  map  has 
been  shellacked  and  Auirnished  the  holes  should 
be  reamed  AAuth  the  drill. 

Metal  platting  boards  AAutli  maps  mounted  by 
this  method  cost  about  $1  per  square  foot,  in¬ 
cluding  material  and  labor. 

Wood  and  Fiher  map  hoards. — Maps  should 
be  mounted  upon  AAmod  and  fiber  boards  in 
the  same  manner  and  using  the  same  materials 
as  for  mounting  upon  metal.  Soft  fiber  boards 
AAdiich  are  not  printed  should  lie  giA^en  Iaam 
lieaA^y  coats  of  shellac  AAdiich  should  be  alloAved 
to  thoroughly  dry  and  set  before  mounting 
the  map.  Unfinished  Aimod  surfaces  should 
also  be  treated  to  one  coat  of  shellac  before 
mounting  the  map,  otherAAuse  the  AA  ood  absorbs 
so  much  of  the  mounting  shellac  that  the  map 
may  not  adhere  tightly  and  ei’enly  throughout. 

White  hackground  for  maps. — ^IVhere  a  last¬ 
ing  AAdiite  background  is  desired  for  a  mounted 
map,  the  board  upon  AAdiich  the  map  is  to  be 
mounted,  AAdiether  metal,  fiber,  or  AAmod,  should 
be  given  one  or  tAvo  coats  of  first-quality  white 
])aint  or  enamel  of  the  ty]ie  suitable  for  apply¬ 
ing  to  the  base  material  to  be  used.  In  the 
case  of  the  Osborne  fire-finder  disks,  BosAvortli 
fire-finder  tojis,  and  metal  boards  of  any  kind, 
a  good  grade  of  Avliite  iron  enamel  Avill  piwe 
most  satisfactory.  After  painting  the  base  to 
be  mounted,  it  should  be  alloAA’ed  to  dry  for  sev¬ 
eral  days  to  insure  the  paint  becoming  entirely 
hard  and  thoroughly  set.  Before  mounting 
the  map,  the  painted  surface  should  be  sanded 
lightly  Avith  very  fine  sandpaper  to  take  off 
the  glaze  and  to  smooth  down  any  small  bub¬ 
bles  or  paint  points. 

There  is  less  danger  of  luiAdng  a  map  turn 
transjiarent  on  this  type  of  monnting  than 
AAdien  maps  are  mounted  directly  upon  natural- 
finish  metal,  Avood,  or  fiber  backings. 

Mounting  Maps  on  Cloth  Backing. 

Procedure. — Cotton  sheeting  should  be  used 
in  the  mounting  of  maps.  This  sheeting  may 
be  purchased  in  Auvrions  Avidths  but  the  90-inch 
and  72-inch  Avidths  are  found  to  be  most  eco¬ 
nomical  and  practical  for  nse  Avhen  large  maps 
must  be  mounted  or  Avheii  there  are  large  quan- 
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titles  of  smaller  maps  'which  should  he  mounted 
at  one  time,  d'he  sheeting  is  on  schedule. 

The  dry  sheet iiiji'  is  stretched  tijiht  ou  a 
smooth  board  of  sufficient  size  to  accommodate 
the  ma])  or  ma])S  to  be  mounted.  The  maps 
should  he  dipj)ed  in  a  tank  of  water  and  ])laced 
face  down  ou  an  adecpiate  sized  board,  allowing 
the  sur])lus  water  to  drain  off.  The  paste  is 
then  spread  evenly  over  the  back  of  the  map, 
care  beiu^  taken  to  cover  the  entire  surface, 
'bhe  ma])  is  then  ])laced  face  up  ou  the  dry 
sheet iuo-  and  smoothed  down  carefully  with 
hands  and  finally  with  a  r\d)ber  roller.  The 
maj)  should  dry  overnij^ht  before  removing  it 
from  the  board.  If  removed  before  it  is 
oufihlj/  dry,  it  will  not  lie  flat. 

Paste, — Dissolve  2  ])ounds  of  lump  laundry 
starch  in  about  1  ])iut  of  co/d  water.  Pour 
over  this  mixture  D/o  or  2  gallons  of  boiling 
water,  stirring  until  thick.  A  smaller  quantity 
of  ])aste  may  be  made  if  desired.  A  larger 
(piantity  is  not  recommended  as  it  becomes  sour 
if  ke))t  too  long.  Paste  should  be  strained 
through  cheesecloth  before  using  to  remove  all 
lumps. 

Splicing  and  Mounting  Maps — Paper  to 
Paper. 

Para-Lastik,  a  cement  product  i)ut  out  by 
the  Sheatfer  Pen  Co.,  will  be  found  to  be  very 
satisfactory  in  })aper-mounting  work  of  any 
kind.  It  is  especially  suited  to  mounting  maps 
on  ])a})er  backings  or  for  splicing  two  maps 
or  other  similar  pieces  of  paper  together.  It 
is  on  the  order  of  rubber  cement  but  is  much 
moi'e  efficient  in  that  it  does  not  allow  the 
spliced  pieces  to  be  pulled  apart  as  readily  as 
does  regular  rubber  cement. 

Ill  using  the  Para-Lastik  cement,  both  sur¬ 
faces  of  the  papers  to  be  spliced  or  mounted 
should  be  coated  Avith  a  thin  but  eA^en  coat  of 
the  cement.  This  should  be  alloAved  to  dry 
until  quite  sticky  and  then  the  paiiers  put  to¬ 
gether  in  the  position  in  aaIucIi  they  are  to  re¬ 
main.  After  adjusting  the  splices  to  their  true 
])ositions,  the  tivo  pieces  should  be  firmly 
])ressed  into  place  and  then  should  be  Aveighted 
Avith  seA’eral  pounds  of  Aveight  and  alloAved  to 
dry  for  several  hours  if  a  permanent  job  is 
Avanted.  Care  should  be  exercised  to  see  that 
the  S]fficed  ])ieces  do  not  shift  at  the  time  the 
Aveights  are  placed  upon  them. 

(irdinary  rubber  cement  can  be  used  in  this 
same  manner.  HoAvever,  it  Avill  not  proA^e 
nearly  as  satisfactory  as  Para-Lastik  cement 
since  it  tends  to  release  its  grip  after  a  certain 
length  of  time  Avhereas  Para-Lastik  AAorks  just 
the  reA'erse  by  setting  harder  as  time  goes  on. 
Splicing  Avork  done  Avith  either  Para-Lastik 
or  ordinary  rubber  cement  may  be  taken  apart 
Avithout  damage  to  either  the  ])iece  of  ])aper  or 
map  concerned,  for  seA^eral  Aveeks  after  the 
splice  has  been  made. 


Both  Para-Lastik  and  ordinary  rubber  ce¬ 
ment  are  very  easy  to  handle  because  excessive 
cement  Avhich  oozes  out  around  the  edges  of 
the  sj)liced  ])ieces  may  very  easily  be  removed 
Avith  oixlinarv  draftsman’s  art  gum  oi'  other 
type  of  soft  eraser  Avithout  leaving  any  marks 
upon  the  map,  paper,  or  Avhatever  it  is  that 
is  being  spliced  or  mounted. 

Waterproofing  Maps,  Photographs,  etc. 

]\Iaj)S,  photogra])hs,  and  ])a})er  Avork  of  any 
kind  can  A’ery  easily  be  made  Avaterjiroof  as 
Avell  as  excej)tionally  Aveather])roof,  by  coat¬ 
ing  Avith  a  compound  solution  of  acetone  and 
plastacele  or  xylonite.  The  solution  is  ])re- 
pared  by  using  about  the  same  amount  of 
acetone  as  Avould  be  i'e(pured  if  ])aint  or  A’ar- 
nish  Avere  to  be  used  to  coat  the  same  surface. 
A  sufficient  amount  of  xylonite  or  plastacele, 
cut  i]ito  small  chunks  or  stri{)s  is  added  to  this 
acetone  and  alloAved  to  dissolve  to  make  of  the 
solution  a  sirupy  mixture.  The  solution  should 
be  shaken  often  Avhile  the  plastacele  or  x3'lo- 
nite  is  dissolving.  After  the  solution  is  ]Are- 
]:)ared  it  should  be  a])plied  to  the  map,  ])hoto- 
graph,  or  other  surface  to  be  coated  Avith  a 
fine  camers-hair  brush  and  alloAved  to  drv 
thoroughl}".  If  a  thoroughly  Avaterproof  jol) 
is  desired,  both  surfaces  of  the  map  should  be 
giA^en  about  tAvo  coats  of  the  solution. 

While  mixing  the  solution,  it  should  be  kept 
aAAui^"  fi-oni  fire  or  flame  of  any  kind,  since 
acetone  is  highly"  inflammable.  If  xvlonite  is 
used,  it  too  Avill  burn  readily".  Plastacele,  hoAV- 
eA^er,  Avill  not  burn  unless  ex])osed  to  direct 
flame  and  then  it  Avill  melt  sIoavIa".  The  solu¬ 
tion  should  be  tightly  corked  after  ]Are])ara- 
tion  because  it  evaporates  A^ry  rapidly  and 
Avill  set  ill  solid  form  Avithin  a  short  period. 

The  same  solution  can  also  be  substituted  for 
use  ill  coA’ering  lookout  maps  in  lieu  of  Auirnish. 
It  proA’ides  a  colorless,  trans])arent  coating  and 
if  tAvo  or  three  coats  are  applied,  the  ma]i  can 
be  Avritten  upon  Avith  pen  and  ink  or  ])encil, 
and  the  marks  nuqy  be  i-eadil  v  Avashed  from  the 
surface  AAuth  a  AA^et  rag,  eA'eii  using  soapv  Avater. 

Acetone  can  be  ]irocured  from  anv  drug  store, 
and  if  required  in  large  amounts,  can  be  ob¬ 
tained  at  AA'holesale  rate  of  about  $1  ])er  gallon. 
There  is  no  set  rule  as  to  the  amount  of  ])lasta- 
cele  or  xylonite  to  be  dissolved  in  a  given 
amount  of  acetone,  since  it  must  be  added  in 
sufficient  amount  to  obtain  the  consistencA'  of 
the  solution  Avhich  is  desired. 

Plastacele  Avill  dissoh’e  rather  sIoavIv  and 
may  require  several  hours’  before  being  readA' 
for  use.  XAdoiiite  dissolves  more  readilix  Cell¬ 
uloid  or  ])A’rolin  can  also  be  used  to  make  this 
solution,  but  are  not  advocated  due  to  their 
high  degree  of  inflammability,  AA  hich  leaA’es  the 
map  or  other  item  coated  thereAvith  highly  sus- 
cejitible  to  burning  should  a  cigarette  or  other 
flame  or  fire  be  dropped  thereon. 
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Fire-Camp  Lay-outs. 

Topography,  accessibility,  and  water  supply 
will  always  need  to  be  taken  into  consideration 
in  any  camp  lay-out  and  no  standard  plan  can 
be  followed  except  strict  observance  of  proper 
camp  sanitation  and  convenient  arrangement  of 
various  functions  to  facilitate  feeding  and 
equipping  the  fire  fighters. 

Figures  3-11,  3-12,  and  3-13  portray  three 
model,  fire-camp  lay-outs  so  arranged  as  to  pro¬ 
vide  orderly  sequence.  Siqpply  trucks  and  pack 
strings  should  be  unloaded  or  loaded  as  the 
case  may  be,  at  designated  spots  and  snpj)lies 
distributed  to  the  various  storage  quarters. 
Men  arriving  in  camps  from  the  fire  line  leave 
their  tools  in  the  racks,  proceed  to  the  time¬ 


keeper's  tent  to  check  in,  and  from  there  go  to 
the  place  for  washing,  then  to  the  feeding- 
set-up,  and  move  on  out  of  the  way.  Fresh 
crews  going  out  to  work  on  the  line  reverse  the 
})rocess,  going  from  the  feeding  set-np  to  the 
timekeeper’s  tent  for  checking  out,  thence  to 
the  tool  racks  to  collect  their  equipment,  and 
proceed  to  the  job. 

Water  for  camp  use  should  always  be  taken 
from  an  nncontaminated  source  above  the 
camp  lay-out,  and  if  feasible,  may  be  pi])ed  to 
the  kitchen  set-np  for  convenience.  Toilets 
and  garbage  pits  must  always  be  located  below 
the  source  of  water  supply  and  200  feet  or 
more  away  from  any  stream  and  from  the 
kitchen.  Signs  should  be  posted  directing  men 
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Figure  .‘5-12. — Fire-camp  lay-out  No.  2.  Close  exits  and  entrances  when  not  in  use.  Place  butter,  milk,  sugar,  coffee, 
br(>ad,  jam.  salt,  ;ind  p(‘pi)er  It."  feet  away  from  the  feeding  exits  to  avoid  hunching  of  men  when  feeding  from  both 
sides.  Four  hundred  feet  of  rope  will  line  out  the  camp  and  provide  a  surplus  with  which  to  expand  the  lay-out  if 
necessary.  This  size  lay-out  will  Imndle  20P  men  without  crowding,  and  the  minimum  feeding  rate  should  he  8  men 
per  minute.  Place  power  grinder  and  f o<)l-rei)air  set-up  some  distance  away  from  this  lay-out  if  teleplione  or  r.-idio 
is  instiilled  here  in  order  to  eliminate  noise. 


3-18 


FIRE-COXTROL  EQUIP:MEXT  HANDBOOK 


to  toilets.  Small  poles  to  close  off  the  various 
features  are  usually  ]>rocurable  on  the  gTound, 
or  rope  may  be  used.  Lumber  for  tables, 
benches,  etc.,  in  most  locations  may  be  secured 
at  nearby  saw  mills  and  brought  in  on  trucks 
as  needed  with  other  supplies,  if  the  camp  is 
on  a  road.  'When  boxed  rations  are  used,  the 
box  lumber  makes  very  good  table  top|)ing 
when  laid  upon  a  pole  framework.  The  lath- 
and-canvas  roll-np  table  top  is  also  a  conven¬ 
ient  item  of  equipment. 


Forests  located  in  more  open  types,  well 
equipped  with  roads  or  truck  trails  might  find 
it  feasible  to  constrvict  folding  tables  for  fire- 
camp  use.  Information  on  folding  tables  is 
given  in  part  one,  section  E,  Camp  equipment. 

Where  possible,  trucks  and  pack  strings 
should  come  into  camp  against  prevailing 
winds  to  keep  dust  out  of  suj^plies  and  kitchen. 
Idle  campground  should  be  siirinkled  occasion¬ 
ally  to  settle  the  dust. 
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\  \ 
Truck  Parking  \ 

E _ \ 
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FKiUUK  a— la. — Firp-oaiiip  lay-out  No.  3. 
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Fire-Camp  Lights. 

Lighting  is  sometimes  more  or  less  of  a 
])roblem  around  some  of  the  larger  fire  camps. 
One  of  the  most  etfective  types  of  light,  when 
available,  is  the  large  churn-hase  car])ide  flood¬ 
light  used  in  connection  with  construction  proj¬ 
ects  for  night  work.  This  })articidar  type  of 
light  is  (piite  expensive,  however,  and  is  not  too 
well  suited  to  horse  transportation  where  that 
is  necessarv.  The  light  uses  the  standard  cake- 
form  carbide  and  will  burn  several  hours  on  one 
filling.  The  light  .stands  about  5  feet  high  and 
has  a  large,  bright-finished,  circular  reflector 
which  ])rovides  sufficient  light  to  adequately 
light  up  an  area  of  several  thousand  square  feet. 

Another  light  Avhich  has  been  used  to  some 
extent  is  the  jiortable-generator  ty])e  which  is 
driven  by  a  small  gasoline  engine.  A  small 
amount  of  electric  wire  is  strung  on  ])oles  at 
])roper  locations  around  the  camp  and  heavy- 
duty  light  globes  used. 

The  twin-mantle  gasoline  lantern  is  hard  to 
heat  for  all-i-ound  use  in  fire-cam])  lighting. 
This  is  the  ty])e  of  lantern  described  in  part  1  of 
the  handbook,  section  D,  Lighting  equipment. 

Suggested  Fire-Camp  Outfit. 

The  following  list  furnishes  an  idea  as  to  the 
quantity  and  type  of  equi])ment  suitable  for 
equip])iug  a  lOO-man  fire  camj).  The  various 
items  cau,  of  course,  be  increased  proportion¬ 
ately  for  larger  cam])S.  This  particular  outfit 
is  designed  more  for  roadside  cam])s,  however, 
than  for  back-country  fire  camps  which  necessi¬ 
tate  ])ack-animal  trans])ortation. 

The  outfit  as  listed  is  used  by  several  of  the 
California  forests  and  is  contained  in  four 
large  wooden  boxes  ready  for  shipment  or 
transportation  upon  .short  notice. 


2  nO-man  mess  outfits. 
2  10-  by  12-foot  tents. 
30  Mantles,  C  o  1  e  m  a  n 
lantern. 

24  G('iierators,  Coleman 
lantern. 

12  Globes,  fiasliligbt. 

1  Telephone,  portable. 
24  Dish  towels. 

12  Bars  band  soap. 

24  Bars  laundry  soap. 

6  Bolls  band  paper 
towels. 

2  Garbage-pit  signs. 

2  Latrine  signs. 

12  Fii'e-direction  sign.s. 

2  Galvaiu/ed  wa.slitnbs, 
No.  2. 

6  Rolls  waxed  paper. 
400  Paper  b.-igs.  No.  8. 
24  Rolls  toilet  paper. 

1  Carton  m  a  t  c  h  e  s, 

.small  boxes. 

2  Tent  llii's,  14  by  16 

feet. 

1  Outfit,  camp-boss. 

2  Large  first-aid  outfits. 
400  Feet  rope,  to-uieb. 

12  Lanterns,  Cole  m  a  n 
gas. 


10  Gallons  aviation  gas¬ 
oline. 

50  Headlamps,  electric. 
150  Batteries,  flashlight. 

4  Water  buckets,  gal¬ 
vanized. 

2  S  li  0  V  e  1  .s,  long-ban¬ 
died,  round-point¬ 
ed. 

2  Axes,  double-bit. 

1  Rake,  camp. 

1  Pick,  railroad. 

1  8aw,  crosscut. 

2  Cro.sscut  saw  bandies. 

1  Saw  guard. 

2  Sheaths,  ax,  double¬ 

hit. 

1  Lock,  pad.  Forest 

Service. 

2  Rolls  (1  mile)  No. 

19,  emergency  wire. 
1  Lock,  pad.  Forest 
Service. 

1  Forester's  gasoline 
field  range. 

1  Fore.ster’s  ga.soline 

wattu-  heater. 

2  Funnels,  filter,  gaso¬ 

line. 

3  Tables,  lire-camp. 


Marking,  Branding,  and  Painting  Fire-Con¬ 
trol  Equipment. 

Various  methods  of  marking,  branding,  and 
})ainting  fire-control  tools  are  used  by  the  dif¬ 
ferent  Regions.  Forest  Service  Form  424  (re¬ 
vised  June  1936)  sets  forth  the  standard  meth¬ 
od  of  marking  Forest  Service  ])r<)})ertv.  This 
form,  however,  does  not  include  all  of  the  items 
which  should  he  branded  or  otherwise  marked. 
The  fire  control  equipment  committee  assumes 
that  the  forthcoming  equijiment  section  of  the 
national-forest  manual  will  S})ecifically  estab¬ 
lish  a  standard  method  of  marking,  branding, 
and  painting  Forest  Service  })roi)erty.  The 
committee  therefore  refrained  from  setting  up 
any  standard  method  herein.  It  has,  liowever, 
endeavored  to  afford  handbook  readers  within 
the  Forest  Service  with  certain  |)ertinent  facts 
and  information  regarding  this  particular 
subject. 

One  recommendation  which  the  committee 
wishes  to  make  is  that  unless  necessary  to 
brand  or  otherwise  mark  tools  while  they  are 
in  the  process  of  manufacture,  the  manufac¬ 
turer  or  dealer  should  never  l)e  reipiested  to 
brand  tools  before  delivery.  The  reason  for 
this  recommendation  is  that  when  tools  are 
rejected  on  account  of  not  meeting  specification 
requirements,  there  is  no  way  in  which  the 
Forest  Service  can  prohibit  the  manufacturer 
of  these  tools  marked  with  the  Forest  Service 
brand  selling  them  to  outside  agencies  and  in¬ 
dividuals  since  the  tools  are  definitely  still  the 
l)roperty  of  the  manufacturer  or  dealer  con¬ 
cerned.  Several  instances  of  this  nature  have 
come  to  light  within  recent  years  and  in  one 
specific  instance  known  to  this  committee,  tools 
so  branded  were  picked  up  by  a  forest  officer 
and  after  investigation,  it  was  found  that  the 
tools  had  been  sold  in  a  legitimate  manner  to 
the  individual  who  possessed  them  and  there 
was  therefore  nothing  the  Forest  Service  could 
do  about  reclaiming  them  as  Government 
property. 

About  the  only  items  which  need  to  be 
branded  or  marked  while  in  the  process  of 
manufacture  are  those  which  are  marked  by 
embossing  or  etching.  Gasoline  lanterns,  can¬ 
teens,  medicine  kits,  metal  pump  accessory 
boxeSj  aud  possibly  crosscut  saws,  and  items  of 
a  simdar  nature,  are  about  the  only  ones  which 
must  necesarily  be  branded  in  this  manner.  In 
the  case  of  crosscut  saws  it  is  quite  ])ossible 
to  die  stamp  these  in  a  manner  which  makes 
it  rather  difficult  for  anyone  to  obliterate 
the  stam})ing,  although  etching  is,  of  course, 
preferred. 

Ganvas  goods  of  any  nature,  blankets,  fire 
hose,  and  other  similar  items  can  verv  easilv 
be  stenciled  with  indelible  ink  after  ins])ection 
and  acceptance  of  the  items.  ^letal  tools  and 
equi])nient  of  any  nature,  other  than  tho.se  con¬ 
structed  of  light  sheet  metal,  can  be  stanqied 
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’with  a  steel  die  in  a  satisfactory  manner,  even 
including  sncli  items  as  alidades  and  other 
detection  instruments. 

Where  painting  is  desirable,  the  color  used 
shonld  ahvays  be  a  deep  red,  since  it  is  desir¬ 
able  to  have  this  color  specifically  denote  fire 
equipment.  It  is  believed  that  this  is  quite 
nniversally  accepted  as  the  standard  method 
for  designating  fire  equipment  by  painting. 
The  paint  shonld  never  extend  beyond  a  ]ioint 
where  it  is  necessary  to  ^rip  the  handle  or  tool 
when  in  nse. 

Kefer  to  the  national-forest  mannal  for  fur¬ 
ther  detailed  information  for  standard  methods 
of  markino;,  brandino-,  or  painting  fire-control 
tools  and  equipment. 

Sharpening  Fire-Control  Tools. 

Aa?es  and  similar  edged  tools. — There  are 
various  methods  of  sharpening  axes  and  other 
edged  tools,  each  of  which  will  produce  a  sat¬ 
isfactory  cutting  edge  for  the  purpose  in¬ 
tended.  Opinions  vary,  even  among  experts, 
as  to  the  one  proper  method  for  efficient  sharp¬ 
ening,  grinding,  and  whetting,  of  all  those  in 
common  nse.  Therefore,  to  endeavor  to  settle 
snch  a  question  by  setting  forth  herein  what 
might  appear  to  be  the  one  proper  method  has 
not  been  attempted.  However,  there  are  cer¬ 
tain  basic  principles  and  facts  directly  con¬ 
nected  with  the  sharpening  of  snch  tools  and 
upon  which  exjierts  do  agree  which  can  be 
and  are  set  forth  briefly  for  the  information 
of  others. 

Di'y  grinding. — There  is  a  popnlar  belief 
among  fieldmen  that  edged  tools  snch  as  axes 
and  brush  hooks  cannot  be  properly  sharpened 
with  dry  grinding  wheels  snch  as  axolite,  car- 
hornndnm,  etc.  This  idea  antedates  the  in¬ 
troduction  of  the  manufactured  abrasive  used 
in  grinding  wheels  and  is  a  relic  of  the  days 
of  the  wet  grindstone.  A  canvas  of  leading 
Pacific  coast  grinding  com])anies  establishes 
the  fact  that  practically  all  bnt  special  grind¬ 
ing  work  can  be  done  with  dry  wheels.  Edged 
tools,  snch  as  axes  and  the  other  types  of  hand 
tools  nsed  in  forestry  work,  can  be  ground  dry. 

Dry-grinding  wheels  can  be  obtained  to  do 
any  class  of  work,  and  the  grinder- wheel 
mannfactnrer  can  proAnde  a  suitable  Avheel  if 
giA^en  information  on  the  class  of  Avork  to  be 
performed. 

The  classification  of  grinder  AA'heels  has  re¬ 
cently  been  reAnsed  and  is  rather  complicated. 
Mannfactnrers  much  prefer  to  haA^e  the  pur¬ 
chaser  state  the  kind  of  Avork  to  be  done,  the  size 
of  the  wheel  desired,  and  the  operating  speed 
to  be  nsed.  This  information  aadII  enable  the 
mannfactnrer  to  proAnde  a  suitable  Avheel.  The 
most  satisfactory  poAver  grinder  Avheel  for  ax 
grinding  Avork  in  the  114-  by  10-inch  size  is 
the  36-W-lM.  This  AA’heel  is  a  free-cutting,  cold 


type — which  does  not  mean  that  the  tool  Avill 
not  get  AA  arm  bnt  rather  that  the  Avheel  Avill  not 
get  hot.  Only  moderate  pressure  shonld  be 
applied  to  the  tool  Avhile  grinding,  moving 
the  tool  so  that  the  grinding  is  not  concentrated 
at  one  point  and  diiiping  it  in  aa  ater  occasion¬ 
ally  to  prevent  OA^erlieating.  No  tool  shonld 
eA^er  be  ground  so  rapidly  that  it  becomes  too 
Avarm  to  handle  comfortably.  The  thinner  the 
blade,  the  greater  the  care  needed  in  grinding 
to  keep  the  tool  heat  Avithin  proper  limits.  The 
cutting  edge  of  an  ax  or  similar  tool  shonld 
be  ground  Avith  extreme  care.  The  best  prac¬ 
tice  is  to  finish  the  cutting  edge  on  a  Avet  grind¬ 
stone. 

Wet  grindstones  leaA’e  a  Avire  edge  on  tools 
equally  as  much  as  diw-grinding  Avheels.  Snch 
an  edge  is  not  suitable  for  cutting;  the  Avire 
edge  soon  turns  OA^er  and  leaves  the  tool  dnll. 
All  edged  tools  shonld  be  Avhetted  Avith  a  hand 
stone  after  grinding  to  remoA^e  the  Avire  edge. 
A  tool  having  a  Avire  edge  on  the  cutting  edge 
is  quite  susceptible  to  chipping  or  nicking, 
especially  if  nsed  in  hard  Avood  or  knots. 

^Wet  grinding. — This  method  is,  of  course,  by 
far  the  safest  method  of  grinding  edged  tools. 
It  is  to  be  preferred  Avhere  men  aaTo  haA^e  had 
no  preADons  experience  in  tool  grinding  are  to 
be  employed.  The  only  disadvantage  of  wet 
grinding  oA^er  the  dry  grinding  is  the  cutting 
speed  of  the  stone,  Avhich  requires  a  much 
longer  time  to  properly  grind  a  tool.  On  the 
other  hand,  hoAvever,  the  Avet-grinding  method 
has  one  big  advantage  OAer  the  dry-grinding 
process  Avhere  inexperienced  men  are  concerned, 
and  that  is  the  impossibility  of  “burning”  tools 
by  overheating  and  thus  destroying  the  temper. 
Probably  the  most  satisfactory  all-ronnd 
method  is,  as  previously  indicated,  a  combina¬ 
tion  of  both  dry  and  wet  grinding  performed 
by  experienced  men.  Men  experienced  in  grind¬ 
ing  AA’ho  are  also  familiar  Avith  the  particular 
tools  to  be  ground  and  their  intended  nse, 
shonld  be  employed,  since  OA^erheating  is  not 
the  only  Avay  in  Avhicli  an  ax  or  other  tool  can 
be  improperly  ground.  ShajAe  of  the  bit,  the 
thickness,  and  the  beA’el  of  the  cutting  edge 
must  also  be  giA^en  projAer  care.  These.  Auiry 
appreciably,  depending  upon  type  of  Avork  to 
be  done  and  also  type  of  tool  concerned. 

Filing. — This  method  of  sharpening  edged 
tools  is  satisfactory  in  eAwy  Avay  provided  the 
AAmrk  is  properly  done.  It  is,  hoAveA^er,  a  tedious 
process  and  tools  so  sharjAened  usually  wind 
up  Avith  “dnbbed-off”  cutting  edges  Avhich  re¬ 
quire  heaA\y  grinding  to  restore  them  to  proper 
shape.  Filing  is  not  adAmcated  except  as  a 
temporary  expediency  and  then  it  shonld  be 
properly  done.  In  order  to  aAmid  personal  in¬ 
juries,  tools  to  be  filed  shonld  be  securely  fast¬ 
ened  in  a  conA’enient  position  and  a  handle 
should  be  used  upon  the  file. 
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Shaping. — Tlie  sha])e  to  which  cutting  bits 
and  ed^es  are  shar})ened  depends  entirely  upon 
tlie  type  of  tool  concerned  and  the  sort  of  work 
it  is  to  do.  Axes  should  always  have  an  even 
rolling  bit,  thickness  depending  upon  type  of 
cho])})ing  work  to  be  done.  Beveled  tools 
should  always  be  ground  or  sharpened  so  as  to 
retain  a  ])roper  bevel  because  the  tool  bits  grow 
shorter  through  wear.  Doubling-off  is  a  com¬ 
mon  fault  to  be  found  in  tools  when  sharpened 
hurriedly  or  by  inexi)erienced  men.  Tools  with 
dubbed-off  cutting  edges  are  far  from  efficient 
and  are  the  direct  cause  of  much  lost  effort. 

Gnuh  hoes  and  similar  digging  tools. — Use 
files  or  grinders  to  sharj)en  tools  of  this  group 
which  are  only  slightly  blunt  or  dulled  on  the 
edges.  The  average  mattock  and  grub-hoe  bit 
is  at  proper  angles  if  the  ground  or  filed  face  is 
ap])roximately  one-half  inch  deep.  The  hazel 
hoe  and  adze  hoe  cutting  bit  is  at  proper  angle 
if  the  ground  or  filed  face  is  approximately 
three-eighths  of  an  inch  deep.  Do  not  grind 
or  file  the  edge  of  the  outside  face  of  any  of 
these  tools. 

Very  dull  tools  of  this  class  can  be  properly 
shari)ened  only  by  heating  and  reshaping  with 
a  hammer,  followed  by  treatment  as  just  de¬ 
scribed.  Heating  and  reshaping  requires  the 
skill  of  an  ex])erienced  tool  dresser  and  is  not 
to  be  undertaken  by  a  novice. 

It  is  not  considered  advisable  to  sharpen 
the  hoe  ])ortion  of  Pulaski  tools  by  heating  and 
drawing  because  of  their  thin  construction  and 
the  high-grade  tool  steel  used  in  them.  In  fact, 
])roperlv  ground  bits  are  equally  as  serviceable 
and  satisfactory  as  drawn  bits.  Therefore, 
there  is  nothing  to  be  gained  by  forge  heating 
and  hammer  drawing,  whereas,  if  not  properly 
done  there  is  much  to  be  lost. 

Thin-bladed  saw-steel  hoes,  McLeod  tools, 
etc.,  should  always  be  ground  sharp.  It  is 
even  inadvisable  to  draw  thin-bladed  hazel  hoes 
except  in  special  instances  and  when  the  work 
can  be  done  by  an  experienced  tool  sharpener. 

Shovels. — ^IVhile  rarely  done,  it  will  be  found 
a  dividend-paying  proposition,  from  an  effi¬ 
ciency  and  output  standpoint,  if  shovel  blades 
are  kept  shar})ened  to  a  good,  keen  bevel  not 
too  thin  or  long.  This  can  be  very  easily  and 
quickly  done  with  an  emery  stone  or  by  filing. 

Crosscut  saws. — Sharpening  crosscut  saws  re¬ 
quires  skill  and  experience;  therefore,  it  is  both 
difficult  and  impractical  to  endeavor  to  put 
down  in  written  form  a  set  of  instructions 
which  anyone  can  follow  and  perform  a  satis¬ 
factory  job  of  saw  sharpening.  Manufactur¬ 
ers  have  bulletins  available  which  set  forth  the 
guiding  ])rinciples  for  saw  filing.  There  is 
also  available  a  booklet  entitled  “Sharpening 
Crosscut  Saws”  which  can  be  procured  from 
the  Su])erintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C.,  at  15  cents. 


Rehandling  of  Fire-Control  Tools. 

Just  as  there  are  dill'erent  ways  of  grinding 
fire-control  tools,  so  there  are  various  methods 
of  rehandling  tools  which  prove  (piite  satis¬ 
factory.  However,  there  are  a  few  basic  prin¬ 
ciples  which  should  be  adhered  to  regardless  of 
the  method  employed.  A  few  of  the  more 
im})ortant  pointers  concerning  the  rehandling 
of  fire-control  tools  are  set  forth  briefly  for 
those  who  wish  to  make  use  of  such  informa¬ 
tion  : 

Acres,  hrus/i  hooks,  PuJaskis.,  sledges,  etc. — 
The  first  step  should  be  to  remove  the  old 
wedge  from  the  handle,  if  possible.  If  a 
Avooden  Avedge  has  previously  been  used,  this 
can  usually  be  accomplished  by  employing  a 
narroAv,  but  sturdy,  chisel  and  prying  the 
Avedge  out  from  the  sides.  If  a  steel  Avedge 
and  nails,  etc.,  liaA^e  previously  been  used,  a 
cold  chisel  or  similar  tool  should  be  used  in 
an  endeavor  to  take  out  the  Avedge  so  that 
damage  to  the  chisel  Avill  not  result.  After 
removal  of  the  Avedge,  the  handle  should  be 
cut  off  Avith  a  saAv  or  chisel  flush  Avith  the  inner 
edge  of  the  eye  and  the  stub  driven  out  toAvard 
the  outer  end  of  the  tool  head  or  eye.  This 
direction  is  preferred  since  most  axes  and  sim¬ 
ilar  tools  Avhich  are  nonreversible  are  provided 
Avith  tapered  eyes,  the  outer  end  being  the 
larger  opening.  A  steel  mandril  slightly 
smaller  than  the  tool  eye  and  slightly  concave 
at  the  driving  face  makes  a  satisfactory  tool 
for  this  purpose.  The  concaA-e  face  tends  to 
draAV  the  Avood  together  and  aAvay  from  the 
sides  of  the  tool  eye. 

The  iieAV  handle  should  be  shaped  to  fit  the 
eye  perfectly  throughout.  The  best  method  of 
fitting  is  to  use  a  spoke  or  draAvshave  for  the 
heavier  Avork,  finishing  the  handle  with  a  wood 
rasp.  During  the  fitting  process  the  handle 
should  be  tried  in  the  eye  frequently,  driving 
it  in  Avith  a  Avooden  mallet  and  then  removing 
it  to  determine  high  spots,  etc.  If  an  old  tool 
is  being  rehandled,  the  high  spots  will  be  in¬ 
dicated  by  rust,  and  if  a  neAv  tool,  they  will 
be  disclosed  by  shiny  spots  on  the  handle. 

After  the  handle  is  properly  fitted  to  the 
eye  and  driven  in  ])lace  so  that  the  inner  edge 
of  the  eye  is  about  one-half  inch  from  the 
shoulder  of  the  handle,  the  outer  end  should  be 
saAved  off  flush  Avith  the  eye  and  split  longi¬ 
tudinally  through  the  center  Avith  a  Avide-blade 
chisel.  A  suitable  softAvood  Avedge  thoroughly 
seasoned  should  then  be  driA-en  into  the  split 
end  of  the  handle.  The  wedge  should  be  con¬ 
structed  from  straight -grained  material  and 
should  be  long,  thin,  and  evenly  tapered. 

The  tyqie  of  Avood  to  be  used  for  Avedging 
tool  handles  is  the  subject  of  some  contro- 
A^ersy.  HoAveA^er.  most  experts  are  agreed  that 
the  most  desirable  ty]Ae  is  straight-grained 
maple  and  that  in  lieu  thereof,  Avhen  this  is 
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not  available,  the  second  best  material  is  a 
strong,  tough,  straight-grained  softwood  sim¬ 
ilar  to  the  various  species  of  pine  or  spruce. 

Short,  thick  wedges  should  never  be  used 
because  they  ])rovide  insufRcient  bearing  sur¬ 
face  which  tends  to  permit  the  handle  to  work 
loose  quite  readily. 

Moisture  content  of  handles  and  wedges. — 
Study  of  this  particular  subject  has  disclosed 
that  probably  the  most  efficient  moisture  con¬ 
tent  for  insuring  a  tight  handle  without  caus¬ 
ing  weakness  therein  is  around  12  to  15  i^ercent. 
When  tools  are  rehandled  with  handles  having 
a  lower  moisture  content,  there  is  a  brashiness 
introduced  which  materially  weakens  the 
strength  of  the  handle  and  causes  it  to  break 
more  readily  at  the  eye.  Handles  containing  a 
higher  moisture  content  are  very  apt  to  become 
loose  in  a  short  while. 

/Soaking  loose  handles. — As  a  temporary  ex¬ 
pediency,  soaking  handled  tools  in  water  will 
tighten  the  handles  so  that  they  will  become 
serviceable  for  a  short  while,  but  in  the  long 
run,  this  method  of  tightening  the  handles  does 
more  harm  than  good  in  that  the  tools  soon 
loosen  even  to  a  greater  extent  than  before 
they  were  soaked.  Also,  it  tends  to  introduce 
rust  between  the  metal  and  the  wood  which 
breaks  down  the  cell  structure  of  the  wood  and 
causes  still  further  loosening  of  the  handle. 

Tightening  handles  toith  oil. — Boiling  tool 
handles  in  linseed  oil  or  otherwise  soaking  them 
in  oil  solutions  merely  aggravates  the  loose- 
handle  difficulty.  They  may  remain  tight  for 
a  short  period  after  such  treatment,  but  like 
soaking  in  water,  the  treatment  in  the  long  run 
is  worse  than  no  treatment  at  all.  The  oil 
impregnates  the  wood,  seals  the  cells,  and  pro¬ 
duces  a  brashy  condition  in  the  wood  fiber.  In 
addition  to  this  condition,  a  lubricant  has  been 
placed  in  the  eye  which  tends  to  permit  the 
handle  to  work  more  easily  in  its  socket. 

Loose  handles. — The  loose-handle  problem, 
particularly  with  axes,  brush  hooks,  and  simi¬ 
lar  broad-eye  tools,  is  an  ever-present  bogie. 
One  reason  for  this  is  the  great  number  of  such 
tools  in  use. 

It  might  prove  helpful  to  briefly  analyze  the 
mechanics  involved  in  the  handling  of  tools 
and  keeping  them  tight.  First,  there  is  an  eye 
shaped  of  metal  which  does  not  exert  any 
springing  effect  on  the  handle.  It  is  .solid  re¬ 
sistance.  The  eye  section  of  the  handle  is  live 
wood ;  that  is,  it  has  the  property  of  returning 
to  its  shape  after  being  com])ressed  providing 
the  ])ressure  ap]:)lied  has  not  been  great  enough 
to  crush  the  cell  structure  of  the  wood.  Fur¬ 
ther,  the  wood  has  hygroscopic  qualities.  It 
Avill  pick  up  moisture  from  the  atmosphere  and 
return  it  to  the  atmosphere,  depending  on  the 
relative  humidity.  It  is  this  action  which 
causes  handles  to  become  loose  during  midsea¬ 


son.  During  the  winter  months  the  handles 
absorb  liberal  quantities  of  moisture  in  various 
cycles  depending  on  the  moisture  content  of 
tile  surrounding  air.  This  ex])ansion  within 
the  eye  is  great  enough  to  crush  the  wood  cells 
on  the  surface.  Subsequent  loss  of  moisture 
causes  the  handle  to  shrink  and  the  initial  loose¬ 
ness  which  develops  is  the  result  of  smaller 
size  due  to  the  cruslied  cells. 

The  best  known  cure  for  loose  handles  is 
to  remove  the  old  wedge  and  rewedge  with  a 
satisfactory  type  of  new,  wooden  wedge,  or,  if 
not  too  loose,  to  reset  the  old  wedge. 

Hoes.,  and  similar  tools. — Tools  of  this  nature 
should  have  the  handles  carefully  fitted  to  pre¬ 
serve  true  alinement  and  to  insure  an  even  and 
solid  fit  through  the  entii-e  tool  eye.  A  wood 
rasp  is  the  best  tool  for  use  in  fitting  handles 
of  this  type.  Handles  should  be  tested  in  the 
same  manner  as  suggested  under  axes  by  driv¬ 
ing  into  place  and  then  removing  to  insure  an 
even  fit  through  the  eye.  It  is  quite  essential  to 
secure  a  perfect  fit,  otherwise  “rocking”  of  the 
tool  head  is  very  likely  to  result  when  the  tool 
is  put  into  use.  Tools  of  this  nature  which 
are  slipped  on  over  the  entire  length  of  the 
liandle  should  be  fitted  so  that  about  one-half 
to  three-fourths  of  an  inch  of  handle  protrudes 
through  the  eye  Avhen  first  fitted.  This  will 
allow  for  wear  and  subsequent  tightening  of 
the  handles  by  driving  farther  into  the  head 
of  the  tool.  Wedges  of  any  type  should  never 
be  used  in  handling  these  tools. 

Hakes^  etc. — In  some  cases  it  is  desirable  to 
procure  handles  which  have  the  steel  ferrules 
already  fitted  in  j:)lace.  Tools  of  this  nature 
ordinarily  should  be  rehandled  in  a  shop  where 
such  rehandling  tools  as  a  vise,  rasp,  brace,  bits, 
file,  cold  chisel,  rivets,  and  hammer  are  avail¬ 
able.  In  rehandling,  the  handle  should  be 
carefully  sized  to  fit  evenly  throughout  the 
length  of  the  ferrule. 

Shovels. — It  is  neither  practical  nor  economi¬ 
cal  to  rehandle  shovels.  Broken-handled  shov¬ 
els  should  be  re])laced  with  new  tools.  The 
only  material  salvage  value  possible  is  in  the 
blades  of  broken  shovels  that  can  often  be 
used  for  making  up  other  tools  where  a  ma¬ 
chine  or  blacksmith  shop  is  available. 

Oiling  or  Greasing  Fire-Control  Tools  for 
Storage. 

Of  the  various  articles  of  fire-control  tools 
and  equipment,  only  saws,  augers,  ax  bits,  lan¬ 
terns,  and  similar  equi])ment  need  be  greased. 
It  is  not  considered  in  the  interest  of  either 
economy  or  time,  or  proper  care  of  equipment, 
to  grease  rough  tools,  such  as  shovels,  rakes, 
hoes,  and  mattocks.  No  more  effective  material 
can  be  recommended  than  mineral  oil  for  the 
]nirpose  of  preventing  the  rusting  of  saws. 
The  next  in  order  of  preference  is  cosmoline. 
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iis<hI  by  the  United  States  Army.  Cosmoliue 
becomes  tacky  and  ditlicnlt  to  remove  if  it 
stands  a  ion^'  time. 

Before  oiling  saws  or  other  tools,  be  sure  to 
remove  all  accinnnlated  rnst  or  coatinjjs  of 
pitch.  Steel  wool  is  effective  for  this  ])nr])ose. 
Rnst  on  axes  can  be  easily  ground  off.  In  ap¬ 
plying  a  <j:rease  to  ed^ed  or  pointed  tools,  make 
sure  that  the  extreme  points  and  edjxes  are 
coated. 

If  a.  more  lastino-  nist  ])reventive  is  required 
or  one  which  will  not  readily  rnb  off,  either  of 
the  two  following  solutions  may  be  used  satis¬ 
factorily :  (1)  a  tliin  coat  of  boiled  linseed  oil, 
or  (2)  a  thin  coat  of  Oronite  priming  solution. 
The  latter  is  a  black,  oil-base  solution  which 
dries  about  as  quickly  as  boiled  linseed  oil  but 
is  more  resistant  to  corrosion.  Either  coatino- 
will  wear  off  in  a  satisfactory  manner  as  soon 
as  the  tool  is  put  to  use.  Oronite  is  a  Stand¬ 
ard  Oil  Co.  product;  doubtless  other  oil  com- 
])anies  have  a  product  which  will  serve  the 
same  purpose. 

Cleaning,  Oiling,  and  General  Care  of  Mess 
Equipment. 

The  following  outline  covers  briefly  various 
satisfactory  methods  of  cleaning,  oiling,  and 
storing  the  usual  rim  of  mess  equipment  which 
is  employed  in  connection  with  fire-control 
work : 

CJeaning. — Soot,  fire  blacking,  and  grease 
may  be  removed  from  tinware  by  one  of  the 
following  methods ; 

1.  Soak  in  hot  water  containing  about  one 
can  of  lye  to  each  5  gallons  of  water.  The 
utensils  should  be  allowed  to  soak  for  some 
time  in  this  solution  and  then  should  be  re¬ 
moved,  rinsed  in  clear  Avater,  and  immediately 
Avashed  in  a  third  vat  or  tub  of  hot  Avater.  The 
lye  solution  does  nothing  more  than  cut  the 
grease,  soot,  and  blacking  so  that  it  may  readily 
be  Avashed  off  in  Avarni  soapy  Avater.  This  solu¬ 
tion  should  be  used  only  upon  tinware.  Alimii- 
nnm  Avare  should  never  be  put  in  lye  Avater. 

When  Avashing  heavy  pots,  pans,  griddles, 
and  similar  items  Avhich  haA’e  become  excep¬ 
tionally  lieaA'ily  coated,  the  lye  solution  may  be 
strengthened  to  tAvo  cans  of  lye  to  5  gallons 
of  Avater,  or  eA’en  moi-e.  When  using  this 
strengthened  solution,  care  should  be  exercised 
to  see  that  it  does  not  come  in  contact  Avith 
the  bare  hands. 

2.  Another  solution  Avhich  Avorks  equally  as 
Avell  as  the  Ive  solution  mav  be  made  by  adding' 
8  ounces  of  Aviation  Tnreo  Cleaner  to  the 
gallon  of  Avater  used.  This  solution,  like  the 
lye  solution,  may  also  be  strengthened  for  ex¬ 
ceptionally  grimy  and  blackened  utensils.  The 
Tiirco  Cleaner  solution  is  not  injurious  to 
ahiminmn  Avare  as  is  the  lye  solution;  there¬ 
fore,  utensils  of  all  kinds  maA’  be  cleaned  in 
it.  After  soaking  in  the  Tiirco  solution,  the 
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Utensils  should  be  rinsed  and  Avashed  in  the 
same  manner  as  Avhen  using  the  Ive  solution. 

3.  A  solution  of  one  teacupful  of  oxalic  acid 
to  5  gallons  of  Avater  may  be  used  satisfactorily 
for  aluminum  Avare.  The  utensils  are  alloAved 
to  soak  in  this  bath  and  then  Avashed  in  the 
same  manner  as  jireviously  described.  There 
are  seA’eral  ty})es  of  cleaning  avooIs  or  combina¬ 
tion  cleaning  avooIs  or  combination  cleaning 
Avools  and  soap  cakes  on  the  market  Avhich  are 
suitable  for  cleaning  aluminum  Avare.  Coarse 
steel  or  copjier  fiber  Mystic  INIits,  Chore  Boys, 
steel  Avool  and  other  types  of  harsh  abrasives 
should  never  be  used  in  cleaning  aluminmn 
Avare  as  they  are  too  shaiq)  and  scratch  the 
alumimim  Avare  excessively. 

Drying. — ^After  thoroughly  Avashing  and 
cleaning,  mess  eqni])ment  should  be  thoroughly 
dried.  This  may  be  done  by  hand,  using  dry¬ 
ing  toAvels,  or  by  using  electric  heaters  and 
fans,  or  by  drying  the  utensils  in  an  oven. 
WhicheA'er  method  is  employed,  the  utensils 
should  be  made  bone  dry  before  they  are  pre¬ 
pared  for  storage.  Before  drying,  and  im¬ 
mediately  after  Avashing,  each  item  or  utensil 
should,  of  course,  be  thoroughly  scalded  in 
boiling  hot  Avater  in  at  least  one  bath  and 
preferably  more.  This  not  only  makes  the 
dishes  dry  more  readily,  but  also  insures 
against  any  soajiy  or  greasy  substances  re¬ 
maining  thereon. 

Oiling. — All  kinds  of  cooking  and  mess, 
equipment,  except,  of  course,  aluminum  Avare, 
Avooden  articles,  etc.,  should  be  given  a  thin 
coat  of  mineral  oil  before  being  repacked  or 
stored.  In  coating  the  utensils  Avitli  mineral 
oil,  they  should  be  fairly  Avarm  and  the  oil 
should  also  be  hejit  at  a  temperature  Avhich 
Avill  permit  easy  handling.  In  applying  the 
oil,  the  best  method  Avill  be  found  to  be  to  use 
a  soft  cotton  rag  or  cloth  AA’hich  has  been 
saturated  Avith  the  Avarm  oil  and  thoroughly 
Avriing  out.  The  thinne)"  the  coating  on  each 
utensil  the  better,  provided  no  spots  are  left 
iincoated. 

In  many  instances  an  endeaA'or  has  been 
made  to  oil  cooking  utensils  by  dipjiing  them 
in  hot  oil.  This  method  is  not  satisfactory 
because  it  leaA'es  entirely  too  much  oil  on  the 
dishes,  thus  necessitating  Avashing  them  again 
before  they  are  ready  for  use. 

/Storing.- — Cooking  and  mess  equipment 
Avhich  has  been  thoroughly  cleaned,  dried,  and 
jiroperly  oiled,  can  be  nested  together  and 
stored  in  this  manner  Avithout  danger  of  rust¬ 
ing.  In  storing  oiled  mess  e(iui])nient,  it  is 
best  to  place  it  in  a  thoroughly  dry  place.  ])ref- 
erably  of  even  temperature,  although  this  is 
not  entirely  necessary.  Tinware  and  steel  ar¬ 
ticles  Avhich  have  not  been  oiled  must  be  stored 
in  a  thoroughly  dry  jilace  and  it  is  desirable 
to  kee])  them  at  a  moderately  Avarm,  eA'en  tem¬ 
perature  because  Auiriation  in  temperature  or 
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exce})tionally  cold  temperature  induces  con¬ 
densation  and  causes  the  dishes  to  rust. 

Aluminum  ware  can,  of  course,  be  stored  al¬ 
most  any  place  where  it  is  reasonably  dry  since 
this  type  of  equipment  does  not  rust.  How¬ 
ever,  under  certain  conditions  it  will  discolor 
to  some  extent  if  not  given  some  attention. 

Care  of  Harness,  Packsaddles,  and  Riding 
Saddles. 

IlarneHS.— ill  washing,  use  tepid  water,  a 
neutral  soap,  such  as  castile,  and  a  sponge  or 
fairly  stiff  brush.  Remove  all  hardened 
grease  and  caked  dirt  by  scraping.  After 
washing,  rinse  in  clean,  tepid  water,  then  hang 
in  a  warm  place  until  it  is  no  longer  wet  but 
still  damp.  In  that  condition  the  harness  is 
light  for  oiling  or  greasing.  Dry  leather  may 
take  up  so  much  grease  that  it  will  pull  out 
of  shape. 

Xeat’s-foot  oil  and  tallow  is  an  excellent 
dressing  for  harnesses.  It  is  improved  if 
mixed  with  enough  wool  grease  to  make  a  paste 
about  as  thick  as  butter.  In  case  the  greases 
and  oils  mentioned  are  very  expensive  or  dif¬ 
ficult  to  obtain  in  sufficient  quantities,  they 
may  be  mixed  with  equal  parts  of  heavy  min¬ 
eral  oil,  petroleum,  or  paraffin,  or  a  mixture  of 
these  substances. 

While  the  leather  is  still  damp,  apply  liber¬ 
ally  the  grease  or  oil  which  is  just  comforta¬ 
bly  warm  to  the  hand.  Rub  in  the  dressing 
thoroughly.  Hang  the  harness  in  a  warm 
place  overnight  and  then  rub  off  with  a  clean 
dry  cloth  the  excess  oil  which  the  leather  has 
not  absorbed. 

Rigging  of  j^achsaddle. — Leather  breeching 
and  breast  straps  are  far  more  satisfactory 
than  canvas  since,  if  leather  is  kept  soft  and 
])liable,  it  is  less  likely  to  chafe  an  animal 
than  canvas.  Keep  leather  packsaddle  rigging 
in  proper  condition  by  using  the  treatment 
recommended  for  harnesses. 

Saddles. — Cleanse  the  leather  of  the  saddle 
thoroughly  with  tepid  water  and  a  lather  of 
saddle  soap  or  any  other  soap  free  from  acid 
and  alkaloid,  as,  for  example,  genuine  castile. 
Apply  the  water  and  lather  with  a  sponge  or 
a  soft  cloth.  'Wliile  the  leather  is  still  damp 
and  warm  rub  on  a  succession  of  like  coats  of 
genuine  neat’s-foot  oil  (beware  of  imitations). 
The  oil  should  be  warm  but  not  uncomfortably 
hot  to  the  hands.  Rub  the  oil  well  into  the 
leather,  continuing  until  the  leather  will  read¬ 
ily  absorb  no  more.  Let  the  saddle  hang  in  a 
warm  place  for  24  hours  or  so.  The  saddle 
should  then  be  washed  again  with  tepid  water 
and  lather  of  some  neutral  soap  in  order  to 
remove  the  surface  residue  of  the  oil.  If  the 
oil  has  been  thoroughly  worked  into  the  leather 
and  then  if  the  leather  is  carefully  washed, 
there  will  be  no  likelihood  of  soiled  clothing 
resulting  when  the  saddle  is  used.  The  method 


given  is  recommended  by  two  manufacturers 
of  saddles  in  different  parts  of  the  country. 
Both  of  these  authorities  state  that  they  have 
little  confidence  in  petrolatum,  viscol,  aud  veg¬ 
etable  oils  for  saddle  dressing. 

Treatment  of  brittle  leather. — First  soak  in 
clear  water  until  soft,  then  remove  and  wrap 
in  burlap  or  any  other  porous  cloth  to  make 
possible  slow  evaporation.  The  following  day 
treat  the  leather  with  an  approjiriate  kind  of 
grease  or  oil.  If  the  treatment  is  given  during 
hot,  dry  weather,  thoroughly  wet  the  cloth  in 
which  the  leather  is  wrapjied.  This  retards 
evaporation  and  assures  that  the  leather  will 
be  damp  the  next  day.  Do  not  oil  or  grease  the 
leather  if  it  should  dry  out  overnight.  Wet 
again  and  try  it  over. 

Mild  ending. — Any  leather  article  is  almost 
certain  to  mildew  if  kept  in  a  warm,  damp, 
and  dark  place  such  as  a  closet,  cellar,  or  stable. 
This  mildewing  probably  will  not  reduce  seri¬ 
ously  the  serviceability  of  the  article  unless  it 
is  allowed  to  remain  on  the  leather  too  long. 
It  may,  however,  change  the  color  appreciably, 
thus  injuring  the  appearance.  The  simplest 
way  to  prevent  mildewing  is  to  keep  the  leather 
in  a  well-ventilated,  dry,  well-lighted  place. 
When  mildew  develo])s,  wash  off  with  soa])  and 
warm  water  or  simply  wipe  off  with  a  moist 
cloth.  Dry  the  leather  well  afterwards.  These 
simple  measures  are  preferable  to  the  applica¬ 
tion  of  preparations  designed  to  prevent  the 
growth  of  mildew. 

Care  of  Canvas  and  Canvas  Goods. 

Duck  deteriorates  from  a  number  of  causes. 

(1)  IMildew,  the  chief  cause. 

(2)  Bacterial  action. 

( 3 )  Chemical  action. 

(4)  Folding  heavy  canvas. 

Duck  mildews  quickly  under  conditions  of 
warmth,  absence  of  light,  and  a  moist  atmos¬ 
phere. 

Bacterial  action  takes  place  when  caiwas 
has  lain  for  some  time  in  contact  with  a  damp 
floor.  This  produces  uo  change  in  color  but 
weakens  the  fabric. 

Destructive  chemical  action  is  caused  by  ac¬ 
tion  of  air  and  moisture  alone  under  influences 
of  sunlight. 

Folding  of  heavy  canvas,  if  it  has  been  stiff‘- 
ened  by  freezing  or  water])roofing  treatment, 
may  weaken  or  crack  the  material. 

Rules  for  Proper  Care  of  Canvas  Goods- 

(1)  Don’t  permit  tents  to  remain  in  sun¬ 
light  any  more  than  necessary. 

(2)  Don't  allow  tent  to  remain  up  and  ex¬ 
posed  to  the  weather  when  not  actually  needed 
for  occupancy. 

(3)  To  fold:  (a)  Lay  tent  flat;  (b)  fold  the 
ends  square  with  the  side  walls;  (c)  fold  the 
roof  flat  over  the  side  walls;  (d)  fold  again 
from  the  top  edge  toward  bottom.  Continue 
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to  fold  until  the  Avidtli  of  the  fold  is  not 
greater  than  height  of  the  side  Avail.  Then  roll 
or  fold  to  desired  shaj)e.  Folded  this  Avav, 
the  roof,  the  ino.^t  inn)ortant  l)art,  is  protected 
hv  the  side  Avail  and  only  the  loAver  part  of 
the  side  Avail  is  exposed  to  Avear  and  tear  in 
storage  or  shipping. 

(4)  Xever  store  canvas  Avhen  Avet  unless  to 
do  so  is  absolutely  unaA'oidable.  Doiu^  so 
Avill  result  in  rotting  of  the  cainuis. 

(5)  XeA'er  store  canvas  on  floor;  han^  it  uj), 
place  on  racks  or  on  A’entilated  ])latforni. 

(G)  In  storing  keejA  aAvay  from  possible 
attack  by  rodents. 

Tent  rope. — Examine  guy  ropes  and  check 
condition  before  sending  tents  into  the  field. 
If  metal  or  Avooden  slips  on  guy  ropes  are 
used,  see  to  it  before  sending  tents  out  that 
none  are  missino:. 

Operation,  Maintenance,  and  General  Care 
of  Portable  Power  Pumpers. 

Only  experienced  operators  should  be  en¬ 
trusted  Avith  the  operation,  maintenance,  and 
general  care  of  ])umper  eiiuipment.  A  reason¬ 
able  Avorkiug  knoAvledge  of  the  mechanics  of 
])umi)ers  is  essential  to  insure  proper  o])era- 
tion  and  maintenance  of  such  equipment.  Too 
often  this  is  not  the  case  and  as  a  result,  pump¬ 
ers  give  faulty  ])erformance  and  in  many  in¬ 
stances  are  thereupon  Avrojigfully  condemned 
as  no  good. 

Xo  atteni})t  is  made  to  list  the  A’arious  re- 
(luirements  of  each  individual  make  and  model 
of  pumper;  but  a  fcAv  facts  regarding  pump¬ 
ers  Avhich  liaA’e  general  application  in  field 
l)ractice  have  been  recorded. 

Routine  field  .season  tests. — Pumpers  should 
be  o]Aerated  at  least  once  each  month  during 
the  field  season  as  a  check  on  serviceability 
and  for  training  of  o])erators.  iSIore  frequent 
operation  is  desirable  ])referably  once  e^\ch 
Aveek.  Practice  is  necessary  to  maintain  pro¬ 
ficiency  in  operators  and  trained  operators  are 
essential  to  acceptable  pumper  performance. 

Oi)eration  charts  should  be  maiutained  for 
each  pumper,  recording  the  number  of  hours 
of  operation,  condition,  repairs,  and  other  data 
Avhich  might  be  recpiired  for  future  reference. 
W1  leii  operation  tests  are  made  of  any  pumper, 
the  j)umi>  should  be  tested  for  maximum  pres¬ 
sure  as  noted  on  the  oj)eration  chart.  Failure 
to  (leliA’er  the  pressure  is  an  indication  of 
trouble  in  the  unit.  An  accurate  gage  should 
be  used  for  clu'ckiug  such  ])erformance  as  it 
is  not  A'ery  often  that  the  gages  Avith  Avhich 
portable  i)um]K‘rs  are  e(iuip]>ed  are  Avithin  rea¬ 
sonable  limits  of  accui'acy.  The  Aubration  of 
the  motor  soon  introduces  serious  error  in  the 
recording  mechanism. 

Vacuum  test. — 'Fo  determine  the  condition 
of  a  rotary-tyi)e  pump,  dry  the  pump  by  per¬ 


mitting  the  unit  to  run  Avith  the  suction  line 
oi)en  for  a  feAv  seconds.  This  Avill  remove  all 
Avater  from  the  pump.  Place  the  pump  ou 
its  side  and  j)lace  a  genei'ous  (quantity  of  oil 
in  the  pump,  Avorking  the  pump  by  baud  to 
make  certain  that  oil  reaches  all  ])ai4s  of  tlu' 
Avater  inq)ellers;  SAE  20  or  other  light  oil 
should  be  used  for  this  purpose.  Secure  a 
hose  cap  for  the  suction  hose.  This  should  lx* 
drilled  and  tap])ed  to  take  a  small  vacuum 
givge.  Check  the  suction-hose  connections  for 
tightness.  Start  the  ])ump  and  operate  it  at 
a  sloAV  speed.  As  quickly  as  possible,  attach 
the  hose  ca])  Avitli  the  gage  to  the  suction  line 
and  read  the  gage.  Stop  the  i)ump  as  soon 
as  ))ossible  because  injury  Avill  result  if  the 
unit  is  j)ermitted  to  run  Avithout  load  or  Avater 
for  eA’en  a  feAV  minutes.  The  short  period  of 
operation  betAveen  adjusting  the  motor  and 
attaching  the  hose  caj)  Avill  ]Aermit  the  excess 
oil  to  be  throAvn  from  the  punq)  case  and  pro¬ 
duce  a  normal  seal  Avhich  Avould  result  Avith 
a  Avater-Avet  pumj).  Pumps  Avhich  do  not  de¬ 
velop  a  vacuum  of  at  least  7  inches  should  be 
considered  as  unserA’iceable  and  overhauled. 

Storage. — For  })ost-season  storage  the  ])ump 
should  be  thoroughly  dried  and  oiled.  Such 
reconditioning  as  painting,  re])lacement  of 
packing,  and  minor  repairs  should  be  attended 
to  before  storage.  Spark  plugs  should  be  re- 
moA’ed  and  a  small  quantity  of  oil  ])laced  in 
the  cylinders  to  lubricate  the  surfaces  ot  the 
cylinder  Avails  and  pistons.  Care  should  be 
exercised  to  see  that  all  Avater  is  thoroughly 
drained  from  the  cooling  system  of  the  motor 
if  it  is  of  the  Avater-cooled  type. 

General. — Packing  glands  on  pump  shafts 
should  be  permitted  to  leak  slightly.  Such 
passage  of  Avater  through  the  ])acking  assists 
in  lubricating  the  shaft  and  Avill  resnlt  in  cool 
operation  of  the  bearing.  Pump  bearings 
should  never  be  permitted  to  heat  beyond  a 
])oint  Avhere  the  bare  hand  cannot  be  held  upon 
them  comfortably. 

Water  jackets  should  ncA'er  dcA’elop  greater 
heat  than  can  be  Avithstood  by  the  hand.  Hoav- 
CA’er,  normal  heat  should  be  maintained  for 
proper  o])erating  efficiency ;  this  can  be  obtained 
by  regulating  the  oA’erfloAv  discharge  until 
comfortably  Avarm  to  the  bare  baud. 

INIotors  should  not  be  run  at  high  speeds 
unless  there  is  sufficient  load  to  balance  the 
])OAver  deA’elo])ed.  Excessive  Aubralion  is  set 
up  Avhen  motors  are  o])erated  Avithout  load, 
Avhich  is  injurious  to  both  engine  and  ])ump. 

In  tAA’o-cycle  engines  Avhere  the  lubricating 
oil  is  mixed  Avith  the  fuel,  the  eugiue  should 
be  stop))ed  by  closing  the  carhuivtor  iuk't 
A’ah’e.  This  permits  the  carburetor  float  cham¬ 
ber  to  empty  and  ])revents  the  settling  of  the 
oil  Avhich  is  in  sus})ensiou  in  the  fuel;  usually 
a  cause  of  difficult  start iim  Avhen  the  euixiiie  is 
cold. 
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As  a  })oint  of  information,  1  inch  of  vacnnm 
is  approximately  equal  to  feet  of  draft. 
While  the  limitation  of  7  inches  of  yaciinm  is 
set  lip  for  sea  level,  it  should  be  maintained 
for  the  elevation  at  which  the  ])nmper  is  to 
operate.  There  is  an  appreciable  loss  of  power 
as  elevation  is  gained  and  since  piimiiers  must 
work  at  reasonably  hioh  elevations,  such  checks 
are  necessary  to  insure  proper  performance.  A 
pumper  which  will  not  pull  7  inches  of  vacnnm 
has  so  much  slii)]iage  past  the  impellers  that  it 
will  produce  little  effective  pressure  even  M’ith 
a  3-foot  draft. 

Remember  that  a  ]mmper  will,  when  new, 
draft  a  ^iven  maximum  and  develop  a  rated 
volume  and  ]n-essiire.  Such  figures  are  for  sea- 
level  conditions  and  the  unit  will  not  duplicate 
such  ])erformance  at  an  elevation  of  6,000  feet. 
Piim])ers  should  not  be  required  to  draft  more 
than  5  or  6  feet  at  the  higher  elevations  if  any 
volume  or  i^ressnre  is  desii'ed  on  the  discharge 
side  of  the  pump. 

In  order  to  insure  better  pumper  perform¬ 
ance  provide  adequate  and  correct  lubrication 
and  fuels.  AJicays  measure  the  oil  when  mix¬ 
ing  with  gas  for  two-cycle  units.  Alicay)^ 
strain  the  fuel,  whether  clear  or  oil  mixed, 
through  a  200-  to  250-mesh  screened  filter-type 
funnel  or  chamois  skin  when  refueling  any 
ty])e  of  ])iim])er.  Rememher^  a  portable  power 
])iimper  is  one  of  the  most  intricate  pieces  of 
equipment  in  use  in  fire-control  work.  Treat 
it  properly  and  it  will  perform  accordingly. 

Care  of  Cotton-Jacketed,  Rubber-Lined 
Hose — 1  Yi  -inch. 

Hose  of  this  type  should  not  be  exposed  to 
the  direct  rays  of  the  siin  except  when  in  use. 
Solar  action  on  the  rubber  causes  the  liberation 
of  free  suliihnric  acid  which  deteriorates  the 
cotton  in  the  jacket,  weakening  the  hose. 

After  use,  such  hose  should  always  be  washed 
clean,  thoroughly  dried  and  stored  in  a  dry 
])lace  where  there  is  some  opportunity  for  the 
air  to  circulate  around  the  hose.  Storage  in  a 
damj)  ])lace  or  when  wet  will  usually  result  in 
mildew  rot  in  the  cotton  fabric. 

Hose  of  this  type  deteriorates  much  more 
quickly  in  dry  warm  climates  than  in  cool  moist 
areas.  Warmth  and  low  humidity  lower  the 
life  of  (he  rubber  in  the  tube. 

Standard  Forest  Service  hose  of  the  1%-inch 
size  has  a  minimum  burst  requirement  of  660 
lionnds  per  square  inch  hydrostatic.  Such 
liose  secured  from  the  Siqiply  Depot  at  Oak¬ 
land  is  tested  to  a  hydrostatic  pressure  of  400 
pounds  before  shipment  to  the  field  to  test  the 
hose  couplings. 

Care  of  Cotton-Jacketed,  Rubber-Lined 
Hose — 1-inch. 

The  same  requirement  for  cleanliness  and 
care  in  storage  should  be  observed  as  with  the 
11/5 -inch  hose. 


The  burst -test  requirement  for  hose  of  this 
size  is  400  pounds  per  square  inch  hydrostatic. 
Hose  furnished  by  the  Supply  Depot  at  Oak¬ 
land  is  tested  to  at  least  250  pounds  hydro¬ 
static  before  shipment  to  the  field. 

Care  of  Linen  Hose — lC2-inch. 

Recent  development  in  linen-hose  weave  and 
mildew-proof  treatment  permits  the  use  of  such 
hose  under  conditions  which  formerly  were 
considered  too  severe  for  lightweight  fabric 
hose.  Improvement  in  the  method  of  weave 
has  produced  a  tight  hose  which  seals  rapidly 
once  saturated  and  is  no  more  rigid  when  wet 
than  the  loose,  flexible  weaves  which  have  been 
furnished  in  the  past.  Positive  sterilization  of 
the  fabric  is  now  possible  so  that  the  loss  from 
mildew  is  removed. 

Linen  hose  is  approximately  one-fonrth  the 
bulk  and  one-half  the  weight  of  an  equal  foot¬ 
age  of  cotton- jacketed,  rubber-lined  hose. 
Costs  are  aj^proximately  equal. 

While  the  mildew-proof  treatment  removes 
much  of  the  danger  of  loss  from  deterioration, 
the  same  treatment  in  storage  should  be  given 
linen  hose  as  suggested  for  cotton-jacketed 
hose;  storage  in  a  cool,  dry  place  after  thor¬ 
oughly  cleaning  and  drying. 

Linen  hose  is  woven  in  an  oval  form.  The 
edge  of  the  hose  is  the  loosest  part  of  the  fabric 
and  is  the  weak  point  in  the  hose.  Unfortu¬ 
nately.  the  edge  receives  the  most  abrasion  in 
use  and  storage  handling.  It  will  be  helpful  in 
prolonging  the  life  of  the  hose  to  roll  it  so 
that  the  edge  of  the  fold  is  inside  the  roll. 
W  eave  characteristics  will  cause  the  hose  to 
always  find  its  natural  position  after  use.  If 
care  is  taken  to  so  roll  the  hose  that  the  ap¬ 
parent  edge  when  the  hose  is  drained  is  placed 
inside  the  roll,  breakage  of  the  yarn  from  chaf¬ 
ing  will  be  prevented. 

Testing  Fire  Hose. 

All  hose  inirchased  for  Forest  Service  use 
should  be  tested  to  a  reasonable  static  pres¬ 
sure  before  shipment  to  the  field.  The  test 
liressiire  used  should  be  approximately  one- 
half  that  of  the  burst -pressure  reipiirement  of 
the  hose.  The  reason  for  this  requirement  is 
that  in  shifting  a  water-loaded  hose  line  in 
use,  the  entire  weight  of  the  loaded  hose  is 
taken  by  the  near  hose  couplings.  Considering 
the  fact  that  a  li/o-inch  hose  loaded  with  water 
weighs  ajiproximately  1  pound  per  foot  of 
length,  it  is  apparent  that  elongation  stresses 
are  produced  far  greater  than  the  burst-test 
1‘eqnirement  of  the  hose.  The  only  practicable 
method  of  determining  if  the  couplings  will 
Avithstand  such  use  is  to  test  each  length  of 
hose  to  a  reasonable  pressure.  If  the  couplings 
hold  Avithoiit  leakage  or  slippage,  the  hose 
should  prove  satisfactory  in  service. 
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At  the  l)e^innin^  of  tlie  liold  season  or  iiu- 
niediately  j)rior  thereto,  all  old  hose  should  be 
tested  to  the  highest  pressure  it  will  be  ex- 
])ected  to  Avithstaud  during  the  season.  Cot¬ 
ton-jacketed,  rubber-lined  hose  should  be  test¬ 
ed  currently  during  the  field  season.  Water 
is  beneficial  to  the  rubber  tube,  which,  if  per¬ 
mitted  to  ivinaiii  dry  over  too  lon^  a  ])eriod, 
soon  deteriorates;  this  is  also  time  of  rubber- 
coA'ered  hose.  Current  testing-  of  linen  hose  is 
neither  desirable  nor  necessary. 

Field  test  i  no-  may  be  accomplished  with 
portable  ])ower  pumpers  by  attaching  a  Sia¬ 
mese  or  other  valve  to  the  pump  Avhich  will 
])ermit  bleeding  the  line.  Any  length  of  hose 
may  be  connected  to  the  ]mm]).  After  oper¬ 
ating  the  pump  for  a  short  time  to  expel  all 
the  air  iii  the  hose,  the  hose  may  be  kinked 
at  the  far  end  or,  if  aAUiilable,  a  shut-otF  nozzle 
attached  to  the  discharo-e  end  and  oradually 
shut  off  until  the  ])ump  develops  maximum 
])ressure.  At  this  point  the  bleeder  Auilve  at 
the  pump  should  gradually  be  opened  to  re¬ 
lieve  the  strain  on  the  })um]).  The  only  way 
to  maintain  ])ressure  on  the  line  is  to  keep  the 
])ump  o])eratino-  at  normal  speeds.  The  hose 
should  be  examined  for  leaks  or  other  defect, 
such  ])oints  marked  Avith  a  crayou  and  cut  out 
of  the  line  Avhen  the  test  is  completed.  If  cen¬ 
trifugal-type  pumps  are  aA’ailable,  no  bleeder 
valve  is  necessary  to  reliewe  the  line  load  on 
the  pump.  Com]Alete  shut-olf  Avill  not  stop 
or  injure  the  pump  unless  continued  to  a  ])oint 


Avhere  the  Avater  churning  in  the  pumj)  de- 
A'elops  a  reasonably  high  heat. 

Central  Avarehouses  or  other  de))ots  avIuma' 
hose  is  receiA’ed  and  stocked  for  field  ship¬ 
ment  should  be  e(iui])])ed  Avith  small-capacity 
high-pressure  pumps  for  testing  hose.  A  num¬ 
ber  of  such  ])mnps  aiv  commeivially  availabU' 
at  reasonable  cost. 

High-Pressure  Fire-Hose  Tester.  (115-X.) 

Ri'gion  5  has  designed  a  simple  type  of 
tester  for  use  iii  testing  lire  hose  (lig.  3-14). 
The  tester  is  constructed  from  a  discarded 
truck  transmission  and  half  of  a  discarded 
Chevrolet  motor  block.  It  is  operated  by  a 
2-horsepoAver  electric  motor.  The  transmission 
])ermits  choosing  any  one  of  scA'eral  speeds  so 
that  pressure  in  the  hose  line  can  be  built  up 
at  any  desired  rate.  The  tester,  or  ])ressure 
])ump,  is  ca))able  of  deA^eloping  up  to  2,000 
pounds  i)er  scpiare  inch  hydrostatic  pressure. 

In  constructing  the  ])ressure  ]mmp  three  cyl¬ 
inders  of  the  Chevrolet  block  Avere  used.  The 
connecting  rods  of  the  three  cylinders  are  at¬ 
tached  to  cross-head  blocks  Avhich  are  turned 
to  fit  the  cylinders.  The  justons  of  the  pump 
are  attached  to  the  loAver  end  of  the  cross-head 
blocks.  The  pump  cylinders  are  constructed 
of  bronze  stock  Avitli  a  comment ional  stuffing- 
box.  The  inlet  and  outlet  Auilves  are  bronze 
ball  checks  and  are  connected  to  the  dischargt' 
lines  Avith  high-pressure  co])per  tubing  and 
compression  littings.  The  ])ump  cylinders  are 


Fi(jri!E 


14.  Ilvdriistiitic  pri'ssure-puinp  liose  tester. 
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I'liiUKE  3—15. — Aerial  pliot<).i;rai)hs  arranged  in  pair^  for  v  iewing  tlirougli  a  .siereo.scope.  The.se  views  an- of  tiinivered 
and  open  lint  nionntainons  country.  Tlie  stereoscope  i)rings  these  features  out  boldly  in  relief. 


attacliod  to  the  block  by  a  mill  ])late. 

Suitable  oaoes,  pressure  relief,  autl  refill  a  tin  o' 
valves,  etc.,  are  installed.  These,  of  course, 
can  be  varied  to  meet  local  re<|uiremeuts. 

This  ])articular  type  of  ])ressure  |)um[)  or 
liose  tester  can  be  constructed  in  almost  any 
ordinarily  ivell-eipiipped  machine  shop.  Ke- 
o'iou  5  has  ])re])ared  rouo-b  sbo])  drawino-s  for 
this  type  of  tester.  Further  detailed  infor¬ 


mation  should  be  reipiested  direct  from  that 
lleo'ion. 

This  type  of  tester  is  })articularly  useful 
around  central  varebouses  or  central  purchase 
units  vbere  there  is  a  considerable  amount  of 
lire  hose  to  be  tested.  By  nsino-  various  sizes 
of  adapters  any  particular  kind  and  size  of 
hose  made  can  be  tested  for  hydrost  at  ic  pressure 
requirements. 


Figui:e  3-ir). — -Ccrial  idintograpiis  with  inpographic  fcuturc.s.  si-ction  line.s,  and  nuinhcr.s  inked  in.  .Vote  tin- overlap 
in  tile  .st(-reoscopic  ])air  illustrated.  This  overkip  is  what  causes  the  topo.graphic  and  other  features  to  stand 
out  in  relief  when  viewed  in  pairs  through  the  stert-oseope. 
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Aerial  Photographic  Mapping  and  Its  Place 
in  Fire  Control.  (Kl-X.) 

Aerial  ]ihotographic  niapi'ting  is  now  a  per¬ 
manent  ])art  of  the  scheme  of  tire  control.  It 
serves  two  major  })iirposes;  (1)  making  it  pos¬ 
sible  to  obtain  exceptionally  accurate  maps  of 
forested  areas  at  a  very  low  cost  per  acre  and 
(2)  ])roviding  a  permanent  photographic  rec¬ 
ord  of  each  area  ma])ped.  Aei-ial  photo- 
gra])hic  surveys  are  unlike  other  photograj)hic 
surveys  in  that  there  is  no  such  thing  as  ‘‘blind” 
areas  in  the  photographs  secured  in  this  man¬ 
ner.  It  is  (jiiite  ])ossihle  to  see  all  of  the  va¬ 
rious  topographic  and  relief  features  within 
the  ai'ea  comi)rising  each  individual  photo- 
grai)h. 

After  an  exceptionally  satisfactoi-y  base  map 
has  been  compiled  from  aerial  ])liotogra])hs 
they  will  have  served  just  half  of  their  real 
l)nr])ose  and  ])ossibilities  as  indicated.  Such 
featui-es  as  ridges,  mountain  peaks,  lookout 
j)ositions,  streams,  lakes,  type  lines,  and  all 
other  features  which  ap]:)ear  upon  the  ground, 
can  be  readily  inked  n])()n  the  various  photo¬ 
graphs.  after  which  they  form  a  jiermanent 
record  readily  available  for  viewing  at  any 
time  in  connection  with  fire-dis])atching  or 
actual  fire-suppression  work.  'When  these 
photogra])hs  are  viewed  with  the  stereoscope, 
topograpliic,  and  drainage  features  appear  in 
bold  relief.  Likewise,  type  lines  stand  out  very 
clearly  although  it  is  not  always  possible  to 
distinguish  the  exact  tyjie  concerned.  This 
latter  constitutes  no  drawliack  to  the  use  of  the 
])ictnres  whatever  since,  when  viewed  by  a 
dispatcher  or  ranger  who  is  familiar  with  the 
general  locality  concerned,  sntficient  detail  is 
shown  that  he  will  readily  know  the  various 
fuel  and  timber  tyjies  concerned  from  his 
knowledge  of  the  country  coupled  with  the 
distinct  lines  shown  by  the  photographs. 

Figures  3-15  and  3-16  illustrate  two  stereo- 
sco])ic  jiairs  of  photographs  of  the  same  area. 
One  ])air  is  made  of  two,  plain,  contact  prints 
as  they  come  from  the  negative.  The  to])o- 
gi'a])hic  features  have  been  inked  in  under  the 
stereosco])e  n])on  the  second  ])air  and  the  sec¬ 
tion  line  projected  thereon.  Notice  the  irregu¬ 
larity  within  the  section  lines.  This  is  due  to 
distortion  in  the  ])icture  because  of  reducing 
irregular  to))ogra])hy  of  varying  elevations 
to  a  level  ])lane.  Also  note  the  clear-cut  man¬ 
ner  in  which  ty])e  lines  stand  out  without  hav¬ 
ing  been  inked. 

Aerial  ])hotogi-aj)hs,  such  as  have  just  been 
described  and  illustrated,  when  viewed  through 
the  stereoscope  make  it  quite  possible  for  the 
dispatcher  to  select  the  best  route  for  dispatch¬ 
ing  fire  crews  to  a  going-  fire  within  any  given 
area.  The  ]diotographs  also  furnish  him  with 
information  as  to  steej)ness  of  slope  and  ex¬ 
posure,  so  that  with  what  information  he  can 
obtain  from  the  ])hotographs  in  the  way  of 


fuel-type  lines  together  with  his  knowledge  of 
the  country,  he  is  able  to  tell  quite  accurately 
the  ])robable  type  of  fuel  in  which  the  fire  is 
bnrniim. 

Region  1  has  designed  a  special  fire-dispatch¬ 
er's  desk  which  will  be  ex})lained  more  fully 
hereinafter  and  for  which  detailed  specifica¬ 
tions  have  been  ])i-e pared.  Anyone  interested 
in  either  aerial  photographic  survey  work  or 
the  S})ecial  fire-disi)atcher's  desk  should  request 
further  detailed  information  or  s})ecifications 
direct  from  Region  1. 

In  addition  to  the  stereosco])e  feature  and  the 
indexed  file  scheme  for  aerial  ])hotographs,  the 
desk  embraces  a  scheme  for  usiim-  liti'hted  seen- 
area  sdhonettes  and  smoke-chaser  travel-time 
silhouettes.  With  the  aid  of  these  devices  the 
disi)atcher  is  enabled  to  determine  just  which 
areas  are  “blind"  from  detection  with  the 
detection  force  which  he  has  on  duty.  Also, 
lie  is  able  to  determine  just  which  lookout  is 
able  to  see  anv  given  area.  The  smoke-chaser 
silhouettes  iirovule  him  with  information  as  to 
how  quickly  any  given  area  can  be  reached  and 
from  which  station  it  can  be  reached  in  the 
shortest  time. 

A  brief  description  of  the  method  of  taking- 
aerial  photographs  and  of  compiling  base  maps 
therefrom  follows;  also  an  illustrated  descrip¬ 
tion  of  the  fire-dispatcher’s  desk : 

Aerial  Photographic  Surveying. 

All  aerial  photographs  used  for  map-making 
purposes  in  Region  1  are  taken  with  a  Fair¬ 
child’s  K-3  single  lens  vertical  camera  eipiipped 
with  intervalometer  and  an  extra  magazine  as 
illustrated  by  figure  3-17. 

Nonshrinkable  supersensitive  panchromatic 
film  is  used.  It  comes  in  rolls  10  inches  by  75 
feet  and  produces  about  110  71/2-  by  9i/^-inch 
contact  prints  per  roll. 

Photogra})hs  are  taken  from  an  elevation  of 
17,000  feet  above  sea  level  or  12,000  feet  above 
the  average  elevation  of  the  ground.  They 
overlaj)  55  to  60  i)ercent  along  the  line  of  flight 
with  an  average  lateral  overlap  of  30  percent 
between  flight  lines.  Correction  for  “era!)”  and 
tilt  is  made  at  time  of  exposure. 

Control  consisting  of  triangnlation  stations, 
])lane-table  stations,  and  General  Land  Office 
surveys  is  platted  on  a  2-inch  base  and  irsed  to 
govern  maj)  compilation. 

To])ography  culture  and  ty])es  (fig.  3-23) 
are  inked  in  on  control  prints  (upon  which  all 
control  stations  have  been  identified)  under  a 
stereoscope.  The  radial  method  supplemented 
by  projectors,  |)roduces  a  map  on  a  scale  of 
2  inches  to  1  mile,  the  information  from  which 
finds  its  way  into  C(>-  and  1-inch  administra- 
tiA’e  maps,  which  are  used  for  all  ])hases  of 
fire  work. 

Section  lines  and  section  numbers  are  ])laced 
on  mounted  prints  by  using  a  tracing  of  the 
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Kiguke  3-17. — Mounting  of  aerial  camera  with  vertical  view  finder  and  inter- 

valometer. 


a  neiv  tool  capable  of  rapid 
manipulation  and  adequately  and 
conveniently  equipped — an  inval¬ 
uable  asset  for  tire  nse  (figs.  3-18, 
3-19). 

Panoramic  Photography  in  Fire 

Control.  (E6-X  and  E6-P.) 

The  graduated  panoramic  pho¬ 
tograph  provides  a  permanent 
and  accurately  oriented  view  from 
point  at  which  taken  and  can  be 
used  to  great  advantage  in  many 
phases  of  forest-fire-protection 
work,  mapping,  reconnaissances, 
etc. 

The  pictures  are  obtained  Avith 
a  special  camera,  or  photo-record¬ 
ing  transit,  vdiich  is  similar  in 
many  respects  to  a  transit  (fig. 
3-20).  It  has  a  lei^eling  head, 
full  azimuth  circle  and  mmier,  an 
open-sight  alidade,  a  high-grade 
magnetic  needle,  a  1-miniite  spirit 
level,  and  a  Smith  solar  attach¬ 
ment  which  enables  the  operator 
to  obtain  a  true  meridian  and  pre¬ 
cise  orientation  from  any  set-iij) 
Avithont  recourse  to  other  instru¬ 
ments.  All  interior  scales  and  ad¬ 
justments  are  accurate  to  Avithin 
1'  or  2'  of  arc. 

In  operation  the  instrument  is 
set  uj),  orientated,  and  adjusted  in 
the  same  manner  as  a  transit.  An 
exposure  is  then  made.  The  re¬ 
sulting  uegatiA-e,  Avhich  coA^ers  an 
arc  of  120°,  aauII  be  precisely 


final  map  and  a  special  projector. 
The  mounted  prints  are  filed  in 
compartments  by  strip  lines  in 
draAvers  of  the  fire-dispatcher’s 
desk  (fig.  3-26).  After  a  fire  is 
reported,  its  exact  location  can  be 
AueAved  in  relief  under  the  stereo¬ 
scope  by  consulting  the  line-index 
map.  It  takes  30  seconds  on  an 
aAurage  from  the  time  the  line- 
index  map  is  consulted  until  pic¬ 
tures  are  placed  beneath  the 
stereoscope  and  oriented  to  posi¬ 
tion  for  vicAving. 

The  fire-dispatchers’  desk  Avith 
lighted  stereoscope,  mounted  pic¬ 
tures  and  maps  made  from  them, 
line-index  ma])s,  seen-area  and 
smoke-chaser  traAul  silhouettes, 
fuel-type  maps,  organization  maps, 
AA’ea,ther  re])orts,  danger  meters 
and  other  gadgets,  including  radio 
.sets  and  telephone  SAvitchl)oard, 
])rovides  the  fire  dispatcher  Avith 


Figure  3-18.^ — Tins  vi(>w  shows  (1)  coinpartinent  A  with  drop  door  and  atlas  hinders 
and  otlier  maps  filed  on  shelves,  and  (2)  drawer  C,  slightly  opened  but  not  far 
enough  to  reach  switch  and  turn  on  light.  (Use  precaution  against  leaving  lights 
on  and  running  down  battery  or  running  up  electric  hill  when  not  in  use.  Desk 
is  ecpiipiied  to  use  either  commercial  current  or  battery  power.) 
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Fir.ruE  0-19. — This  ijrint  .shows  (1)  drawer  C  pulled  out  and  lumeline  lights 
turned  on.  and  (2)  drawer  H  with  conipartinent.s  and  mounted  aerial  photo¬ 
graphs  tiled  by  strips  or  lines  (note  e.xtra  room  at  hack  of  drawer  for  tiling 
correspondence  or  other  material,  if  desired,  until  additional  photographs  are 
obtained.  For  smaller  ranger  districts  there  will  always  be  some  e.xtra  room). 


graduated  and  numbered  in  azimuth  alono- 
its  top  margin.  On  the  two  ends  of  the 
exposure  there  are  level  line  markers  and  a 
vertical-angle  scale,  in  degrees  (refer  to  figs. 
3-21  and  3-22). 


^Vs  soon  as  the  negative  is  de¬ 
veloped  a  level  line  is  scratched 
across  its  face  connecting  the 
markers  just  mentioned.  If  made 
on  the  emulsion  side,  it  prints 
black;  if  on  the  glossy  side,  it 
prints  white.  The  name  of  the 
lookout,  or  station,  is  then  inked 
in  on  the  lower  margin  and  the 
names  of  peaks,  ridges,  and  drain¬ 
ages  may  be  lettered  on,  if  de¬ 
sired.  Naturally  all  of  these 
markings  are  reproduced  on  all 
jirints. 

Previous  to  1935  photos  were 
taken  with  tyjie  2  aero  ]:)anchro- 
matic  films  with  red  filter  and 
very  good  pictures  were  obtained 
under  clear  atnios])heric  condi¬ 
tions.  It  was  then  found  that  a 
ty])e  D  infrared  film  and  a  dark- 
red  filter  obtained  unusually  cleai- 
])hotos  under  hazy  coiulitions. 
i\Iore  recent  experiments  indicate 
that  each  set-u]:)  is  an  individual 
study  recpiiring  the  techni(pie  of  the  operator 
to  determine  which  type  of  film  will  obtain 
the  best  results.  The  angle  of  topographic 
features  and  direction  of  light  are  of  para¬ 
mount  importance. 


Fiulue  O-20. — I'anoramic  photo  survey  camera. 
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I'^iGUitE  .■!-21. — I’holo  taken  with  panoi-ainic  iilioto  .survey  caiaerii  and  infrared  lilia.  (irassland  and  light-colored  ohjects  liave  tlie  ;ii)iie;irance  nl  snow  when  photograiiiied  with 

infrared  tilin. 
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Figure  3—24. — Concrete  storage  tank  below  catchment  basin. 
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Accessories,  power  pump  and  tool  list . .  N-1 

Accessory  box,  power  pump,  metal.. . . . .  X-1 

Aerial  delivery,  excelsior  aiui  tight-packing  method . . . .  3-2 

Aerial  delivery  of  fire-control  supplies  and  eiiuipment _  3-2 

Aerial  delivery  of  fire  hose _ _ _  3-11 

.\erial  delivery  of  giis  and  oil.  (See  Tank,  aerial  delivery.) 

Aerial  delivery,  loose-packaging  method _ _  3^ 

Aerial  delivery  parachute _ 3-6 

.\erial  delivery,  parachute  method _  3-6 

Aerial  delivery  of  portable  power  pumiiers _  3-10 

.\erial  delivery  of  power  pump  accessories _  3-11 

.\erial  photographic  mapping  and  its  place  in  fire  control _  3-29 

-Airport  lighting  flare _ _ _ _ _ _ _  D-2 

Airport  lighting  flare  reflector _ D-2 

-Alidade,  12-inch,  plain-base _  .A-1 

-Alidade,  18-inch,  plain-base _  A-1 

-Alidade,  pivot-type _  A-1 

-Alidade,  vertical-angle _  A-2 

-Alignment  charts _  2-4 

-Anemometer.  (See  Gage,  wind.) 

Attachment  for  box  pocket  compass _ _ _  B-1 

-Ax,  belt _ I-l 

-Ax,  broad,  use  of  on  peat  fires _  I-l 

-Ax,  double-bit,  crui.ser  pattern _  I-l 

-Ax,  double-bit,  western  pattern _  I-l 

-Ax,  double-bit.  Young’s  pattern _  I-l 

-Ax,  single-bit,  boy’s  pattern _  I-l 

-Azimuth  circle  printer.. _ _  B-3 

Backfiring  bomb _ _  K-3 

Backfiring  flame  thrower _  K-3 

Backfiring  torch _  K-3 

Backfiring  torches,  fusee _  K-3 

Back  pack  hand  pump _  L-2 

Back  pack  W'ater  can _  L-1 

Back  pack  water  can,  air-pressure  type _  L-1 

Badge,  fire  overhead _ S-1 

Badge,  forest  guard _ _  S-1 

Bag,  man  pack,  xvater _  Q-1 

Bag,  nose,  feed _ _ _ 

Bag,  pack,  for  linen  hose _  X-3 

Bag,  pack  board _ J-2 

Bag,  packsaddle _ Q-3 

Bag,  sleeping,  kapok _  E-10 

Bag,  water,  2-  and  5-gallon _  Q-1 

Bag,  W'ater,  rubber-insert _  Q-1 

Batteries,  flashlight _  D-1 

Battery-power  floodlight _ _ D-1 

Bed  tarp,  canvas _ E-10 

Binoculars _ -A-4 

Blanket,  cotton,  bed _  E-10 

Blanket,  packsaddle _ Q-2 

Blanket,  W'ool,  bed _  E-10 

Board,  dispatcher  map,  metal _ B-1 

Board,  fire-danger _ 2-2 

Board,  lookout  map  base-  (Koch) _ _ -A-2 

Board,  lookout  map,  wood _  -A-2 

Board,  pack,  canvas-lined _  J-1 

Board,  pack.  Clack _ J-1 

Bomh,  fire  starting _  K-3 

Bomb,  test-smoke _  -A^ 

Book,  cook,  fire-camp _  F-2 

Boring  holes  for  dynamiting  snags _  P-4 

Box,  adz-eye  hazel  hoe _  S-6 

Boxes,  ax _  S-6 

Box,  back-pack  water  can  for  hand  pump _  S-4 

Box,  fire-tool,  10-man _  S-3 

Boxes,  fire-tool,  25-man _  S-4 

Box,  fire-tool  cache,  concrete _  S-1 

Box,  fire-tool  cache,  frame _  S-2 

Box,  fire-tool  cache,  metal  no.  1 _ S-1 

Box,  fire-tool  cache,  metal  no.  2 _ S-2 

Box,  fire-tool  cache,  ranch  No.  1 _  S-2 

Box,  fire-tool  cache,  ranch  No.  2 _  S-2 

Box  pocket  compass _  B-1 

Box  pocket  compass  attachment _  B-1 

Box,  power  pump  accessory,  metal _ X-1 

Box,  power  pump  unit _ S-6 

Brackets,  ax  and  shovel _  S-6 

Branding,  marking,  and  painting  fire  equipment -  3-19 

Brown  tool _ 1-2 

Brush-buster  machine _  P-7 

Brush  hook - - 1-2 

Brush  knife _  1-2 

Buck  saws,  Swedish - - - 1-4 

Cache,  fire-tool,  100-man  size,  portable _ _ S-2 

Cache  box,  fire-tool,  concrete - S-1 

Cache  box,  fire-tool,  frame. . . S-2 

Cache  box,  fire-tool,  metal  N^o.  1 - S-1 

Cache  box,  fire-tool,  metal  No.  2 - S-2 

Cache  box,  fire-tool,  ranch  No.  1. - S-2 

(?ache  box,  fire-tool,  ranch  No.  2 - S-2 

(T'amp-boss  outfit  container,  canvas - E-9 

Camp-boss  outfit  container,  metal,  large -  E-9 

Camp-boss  outfit  container,  metal,  small _ E-10 

Camp-boss  outfit  container,  ranger’s  carrying  ca.se _  E-8 

Camp-boss  table,  folding . E-14 
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Camper  and  touri.st  registration  desk . . . . 

Camp  layouts,  fire . . . . 

Camp  stove,  Kimmel _ _ _ _ 

Can,  back  pack,  air-pressure  type.. . . . 

Can,  kerosene,  1-pint . . . . . 

Can,  kerosene,  )4-gallon . . . . . 

Can,  kero.sene,  1-gallon . . . . . . 

Cans,  milk,  5-  and  10-gallon.. _ _ _ 

Can,  water,  back  pack  _ _ _ 

Can,  water,  horse  or  truck  transporting _ _ _ _ 

Candles,  hard  type . . . . . . . . . . 

Canteens,  all  sizes.. . . . . . . . . 

Canteen  top  gaskets _ _ _ _ _ _ _ 

Canthook.  (See  Peavy.) 

Canvas,  for  back  pack  cargoing _ 

Canvas  goods,  care  of _ 

Canvas  w'ater  tank _ 

Carbide,  all  kinds. _ _ _ _ _ _ 

Care  of  canvas  goods _ _ _ 

Care  of  cotton-jacketed,  rubber-lined  hose _ _ 

Care  of  harness,  pack  and  riding  saddles,  and  leather  goods _ 

Care  of  linen  hose.. _ _ 

Care  of  portable  power  pumpers _ _ _ 

Carrier  for  back  pack  water  can _ _ _ 

Carrier  for  crosscut  saws _ _ _ 

Carrier,  water  can,  horizontal-type,  horse  transporting _ 

Carrier,  water  can,  vertical-type,  horse  transporting _ _ _ 

Cartons,  gasoline  lantern _ 

Case,  smoke  chaser  map _ 

Catchment  basins  and  storage  tanks  for  collecting  rain  water _ 

Celluloid-like  material _ 

Cement,  map  or  paper  mounting _ 

Centrifugal-type,  power  take-off  pump _ 

Charts,  alignment _ _ 

Check  valve,  pressure-relief _ 

Check  and  bleeder  valve,  swinging _ 

Cinch,  lash _ 

Cinch,  packsaddle _ 

Cleaning  and  washing  mess  equipment _ 

Clock,  alarm _ 

Compass,  box  pocket _ _ _ 

Compass,  box  pocket  attachment - - - 

Cookbook,  fire-camp _ _ _ 

Cooking  and  mess  equipment.  (See  Outfits,  nested  cooking  and 
mess.) 

Couplings,  fire-hose,  F.  S.  standard _ 

Coupling,  reducer _ _ 

Coupling,  tee. _ _ 

Cover,  pack,  large  size _ 

Cover,  pack,  manta _ 

Crate,  back  pack  water  can  and  hand  pump - 

Crosscut  saws _ 

Cro.sscut  saw  carrier _ 

Crow’s  nest  tower _ 
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Danger  board,  fire _  2-2 

Danger,  fire,  record  forms _  2-9 

Danger,  forest  fire,  measuring  and  rating -  2-1 

Danger,  meter,  forest  fire _  2-2 

Desk,  tourist  registration _  3-1 

Disp.atcher  map  board,  metal _  B-1 

Dispatcher  protractor,  metal _ _ B-1 

Dispatcher  protractor,  transi)arent _  B-1 

Dispatcher  triangulator,  transparent,  parallel -  B-1 

Dresser,  emery  wheel _  II-2 

Drying  mess  equipment _  3-23 

Duff  hygrometer _ 2-7 

Dynamiting  snags,  method  of _  P-4 

Electric  headlight.. - D-1 

Electric  lantern _  D-1 

Emergency  telephone  outfit _ C-6 

Emergency  wire,  double-conductor _  C-8 

Emergency  wire,  single-conductor _  C-8 

Emergency  wire  take-up  reel _  C-8 

Excelsior  and  tight-packing  method  for  aeiial  deli  very _  3-2 

Eye  test  for  lookouts. - 3-11 

Fan  Psychrometer _  2-6 

Feed  bag,  nose _ 2-4 

J'ield  glasses.  (See  Binoculars.) 

Files... - - H-1 

Filing  fire  tools _ 3-20 

Filing  outfit,  saw _ H-1 

Fire-camp  layouts - 3-16 

Fire-camp  lights - 3-19 

Fire-camp  outfit,  item  list _ 3-19 

Fire-danger  board _ _  2-2 

Fire-danger  measuring  and  rating _ 2-1 

P'ire-danger  meter - 2-2 

Fire-danger  record  forms - 2-9 

Fire-danger  measurement  station  layout  plans - - 2-9 

Fire  finder,  Osborne _  A-2 

P'ire  finder,  wood  type - A-2 

Fire  finder,  Bosworth,  map  mounting - - 3-14 

Fire  finder,  Osborne,  map  mounting . 3-13 

Fire-finder  map  board.. . 3-14 

Fire-finder  map  board  table . A-3 
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Fire-finder  stand,  metal _  A-3 

Fire-finder  stand,  wood _  A-3 

Fire  line  trencher _  P-7 

Fire-prevention  equipment  and  information -  3-1 

Fire-weather  forecasting  truck _  .  2-10 

First-aid  kit,  canvas  roll-up _  -  ti  l 

First-aid  kit  container,  wall  or  truck  cah -  ( i-1 

Flamethrower.. _  _  K  2 

Flare,  airport  lighting _  D-2 

Flare  reflector,  airport _ -  D  2 

Flashlight _  D-1 

Flashlight  batteries _  D-1 

Floodlight,  battery-power _  D-1 

Forms,  fire-danger  recording. _ 2-9 

Fuel-moisture-indicator  sticks,  R-1  type -  2-o 

Fuel-moisture-indicator  sticks,  R-6  type -  2-6 

Fuel-moisture-indicator  stick  scale,  R-6  type -  2-6 

Fuel-moisture-indicator  stick  scale,  triple-beam -  2-6 

Fuel-moisture-indicator  stick  screen - 2-6 

Fuel  tank  and  line  for  power  pumpers -  N-3 

Funnel,  filter-type _  N-3 

Fusee  backfiring  torches _  K-3 

Gas,  liquid  petroleum _  K-2 

Gaskets,  canteen  top _  0-1 

Gaskets,  fire  hose _  N-2 

Gasoline  lantern _  D-1 

Gage,  raker  length  and  set,  for  crosscut  saws - 1-4 

Gage,  surface,  for  crosscut  saws _  1-4 

Gage,  rain _  2-7 

Gage,  v'ind _  2-7 

Generators,  portable,  alternating  current -  C-l 

Goggles,  glare-reducing _  A-3 

Goggles,  horse _  Q-4 

Greasing  and  oiling  fire-control  tools _  . . .  3-22 

Grinder,  bench,  hand _ .  H-1 

Grinder,  emery,  for  crosscut  saws _  H-1 

Grinder,  portable  pow’er _  .  H-2 

Grinding  axes  and  similar  tools _  3-20 

Grinding,  dry _ 3-20 

Grinding  fire  tools _  3-20 

Grinding  grub  hoes  and  similar  digging  tools -  3-21 

Grinding,  wet _  3-20 

Grinding  wheel  dresser _  11-2 

Guard,  saw',  fire-hose  type _  1-6 

Guard,  saw,  rubber  type _ 1-7 

Halter,  leather _  .  Q-3 

Halter,  rope _  Q-3 

Hammers,  sledge,  4- and  8-pound _  1-3 

Handles,  ax,  double-bit _ _ 1-8 

Hanillcs,  crosscut  saw _  1-6 

Handles,  loose _  3-22 

Handles,  loose,  soaking _  3-22 

Handles,  moisture  content _  3-22 

Handles,  special  note  on  storing _  1-8 

Handles,  tightening  with  oil _  3-22 

Handles,  tool,  ash _  1-8 

Handles,  tool,  long-type,  hickory _  1-8 

Handles,  tool,  short-type,  hictory _  1-8 

Handling  axes,  brush  hooks,  pulaskis,  sledges,  etc.  _  _  .  3-21 

Handling  fire-control  tools _  ..  3-21 

Handling  hoes  and  similar  tools _  3-22 

Handlingrakes,etc _  3-22 

Handling  shovels _  3-22 

Hand  pump,  back  pack  type _  L-2 

Harness,  pack  and  riding  saddles,  and  leather,  care  of _  3-24 

Harness  and  packsaddle  combination _  P-2 

Harness,  plow,  heavy-duty _  P-2 

Hat,  hardboiled _  P-7 

Hazel  hoe,  adz-eye _  ..  1-2 

Haze  meter.  (See  Meter,  visibility.) 

Headlight,  electric _  D-1 

Hoe,  hazel,  adz-eye _  1-2 

Hoe,  saw  steel _  1-2 

Hook,  brush _  .  1-2 

Horse  goggles - y-4 

Hose,  l-inch,  cotton-jacketed,  rubber-lined _  X-4 

Hose,  114-ineh,  cotton-jacketed,  rubber-lined _  X-3 

Hose,  cotton-jacketed,  rubber-lined,  care  of _  3-26 

Hose  drying  tower _ X’-4 

Hose,  fire,  aerial  delivery  of _  .  3-11 

Hose,  fire,  testing _  3-26 

Hose  gaskets _ ...  X-2 

Hose,  gravity  intake _  L-3 

Hose,  linen,  care  of _  3-26 

Hose,  IJ^-inch,  mildewproof  linen _  N-4 

Hose,  ^-mch,  noncollapsible,  laid-wrapped _ _  N'-4 

Hose  pack  bag _  .  X’^-S 

Hose  reel,  live,  high-pressure _ lM-10 

Hose  roll-up  reel _ _ _  .  _  X-5 

Hose,  J^-inch,  rubber  (for  hand  pump) _ L-3 

Hose,  5'’8-inch,  rubber  (for  hand  pump) _  T,-3 

Hose,  suction _  X'-l 

Hose,  suction,  strainer _  X'-l 

Hose  tester,  fire,  high-pressure _  3-27 

Hose,  )4-inch,  w’ire-insert _  L-3 

Hygrometer,  duff _  2-7 

Inflammability  station  layout  plans _  _ _  ...  ...  2-9 

Instruments,  telephone _  C-6 

Jetting  shallow  wells _  M-5 
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Kapok  sleeping  bag -  E-10 

Kit  box,  PF  radio -  C-l 

Kit,  first-aid,  canvas  roll-up -  G-1 

Kit,  first-aid,  wall  or  truck  cab  container _  G-1 

Kit,  medicine,  individual-packet  size -  G-2 

Kit,  medicine,  large  size  container -  G-1 

Kit,  medicine,  list  of  contents -  -  G-2 

Kit,  medicine,  medium  size -  G-1 

Kit,  medicine,  snake-bite  outfits -  G-2 

Kit,  medicine,  veterinary - G-2 

Kitchen  and  mess  equipment.  (See  Outfits,  nested  cooking  and 
mess.) 

Knapsack  (packsackl -  J-1 

Knife,  brush _  .  .. -  ...  -  1-2 

Koch  board _  A-2 

Ladder,  fire-truck  loading - M-11 

Lantern,  electric...  _  D-1 

Lantern,  gasoline _  D-1 

Lantern,  gasoline,  cartons -  D-1 

Lash  cinch _  Q-2 

Latigo,  packsaddle _  Q-2 

Layouts,  fire-camp -  3-16 

Idghts,  fire-camp _  3-19 

Light,  flood,  battery-power _  D-1 

Light,  lookout,  map  board.  _  .4.-3 

Id(iuid  gas _  K-2 

List,  power  pump  tools  and  accessories -  N-1 

Lookout  eye  test _ 3-11 

Lookout  goggles _  A-3 

Lookout  map  baseboard _  A-2 

Lookout  map  board,  w'ood _  A-2 

Lookout  observation  plan,  synchronized  sector _  3-12 

Machine,  brush-buster _  P-7 

Machine,  snag-boring _  P-4 

Machine,  snag-felling _  P-6 

Map  board,  dispatcher,  metal _ _ B-1 

Map  board  light _ A-3 

Map  board  table _  A-3 

Map  case,  smoke  chaser _  B-4 

Map  mounting,  bosw  orth  fire  finder _  3-14 

Map  mounting  metal-backed  dispatcher  or  platting  board _  3-14 

Map  mounting  on  cloth  backing _  3-14 

Map  mounting  on  metal  or  wood _  3-13 

Map  mounting,  Osborne  fire-finder  disk _  3-13 

Map  mounting,  splicing,  paper  to  paper _  3-15 

Map  mounting,  white  background  for  maps _  3-14 

hlap  mounting,  wood  and  fiber  map  boards _  3-14 

Mapping,  aerial  photographic _  3-29 

Maps,  photographs,  etc.,  waterproofing _  3-15 

hlaps,  white  background  for _  3-14 

Marking,  branding,  and  painting  fireefiuipment _  3-19 

Material,  transparent _  S-7 

Maximum  thermometer,  Lnited  States  AVeather  Bureaustandard.  2-8 

McLeod  tool,  demountable-head _  1-2 

McLeod  tool,  solid-head _  1-2 

]\  I easuring  and  rat  i ng  forest  fire  danger _  2-1 

Medicine  kit,  canvas  roll-up _  G-1 

Medicine-kit  container,  large  size _  G-1 

Medicine-kit  container,  medium  size _  G-1 

Medicine  kit,  individual-packet  size _  G-2 

Aledicine  kit,  list  of  contents _  G-2 

Tdedicine  kit,  snake-bit  outfit _  G-2 

hledicine  kit,  wall  or  truck  cab  container _  G-1 

Medicine  kit,  veterinary _ G-2 

hless  equipment.  (See  Outfits,  nested  cooking  and  mess.) 

Mess  equipment,  care  of _  3-23 

Meter,  fire-danger  board _  2-2 

hleter,  forest  fire  danger _  2-2 

Meter,  visibility.  Byram _  2-8 

Method  of  packaging  for  aerial  delivery  (excelsior  and  tight-pack).  3-2 

Method  of  packaging  for  aerial  delivery  (loose-pack) _  3-4 

hlethod  of  packaging  for  aerial  delivery  (parachute) _  3-6 

Minimum  thermometer,  Lnited  States  Weather  Bureau  standard.  2-8 

Motorcycle  patrol _ 3-1 

Mounting  maps  on  cloth  backing _  3-14 

Mounting  maps  on  metal  or  wood _  3-13 

Nozzle,  garden  hose _  N'-2 

X'ozzle,  hand  pump,  fan-spray  type _  L-3 

N'ozzle,  hand  pump,  three-spray  type _  L-3 

Nozzle,  hand  pump,  tw'in-nozzle  type _  L-3 

Nozzle,  screw'  tip,  with  e.xtra  carriers _  N-2 

Nozzle,  shutoff _ N-1 

Oiling  and/or  greasing  fire-control  tools _  3-22 

Oiling  or  greasing  mess  equipment _  3-23 

Osborne  fire  finder _ .4.-2 

Outfit,  back  pack  pump  (can  only) _  ..  L-l 

Outfit,  back  pack  water,  air-pressure  tyiie _  L-l 

Outfit,  back  pack  W'ater-can  carrier _  R-8 

Outfit,  camp-boss  container,  canvas _  F-9 

Outfit,  camp-boss  container,  metal,  large _  E-9 

Outfit,  camp-boss  container,  metal,  small _  E-10 

Outfit,  camp-boss  container,  ranger’s  carrying  case _  E-8 

Outfit,  emergency  telephone _  C-6 

Outfit,  fire-camp,  item  list _  3-19 

Outfit,  fireman  or  smoke  chaser _  1-8 

Outfit,  fire-tool,  aerial  delivery,  25-man _  I-I2 

Outfit,  fire-tool,  back  pack,  1-  to  15-man _  1-9 

Outfits,  fire-tool,  boxes.  (See  Boxes.) 

Outfits,  fire-tool,  25-man,  R-1  type _  DIO 
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Outfit,  fire-tool,  2.'>man  supplemental,  R-1  type .  I-ll 

Outfit,  fire-tool,  25-man,  K-4  type . . . . . .  1-12 

Outfit,  fire-tool,  25-man  supplemental,  R-4  type.. . . .  1-13 

Outfit,  fire-tool,  10-man  (suggested) _ _ _ _  1-13 

Outfit,  fire-tool,  25-man,  R-6  type _ _ _ _  1-13 

Outfit,  fire-tool,  50-inan,  R-6  type _ _  1-14 

Outfit,  fire-tool  cache,  10-man,  R-2  type . . . . .  1-16 

Outfit,  fire-tool  cache,  5-man,  R-2  type _ _ _  1-16 

Outfit,  fire-tool  cache,  24-man,  eastern  Region  type . . . . .  1-16 

Outfits,  nested  cooking  and  mess  (kitchen  and  mess) _  E-1 

Bag,  cloth,  lunch _ _  _ _ _ _ _  E-8 

Bag,  cellophane  lunch . . . . .  E-8 

Basin,  wash . . . . . . . .  E-8 

Box,  auxiliary  mess-eciuipment . . . .  .  E-4 

Box,  knife  and  fork _ _ _ _ _  E-5 

Brush,  pastry _ E-8 

Bucket,  canvas _ E-8 

Chain,  kettle _ E-8 

Clock,  alarm _ E-8 

Container,  mess-etiuipment,  2-,  3-,  and  6-man  outfit _  E-5 

Container,  mess-etiuipnient,  10-man  outfit _ E-5 

Container,  mess-equipment,  25-  and  50-nian  outfit _  E-5 

Cup,  tin. _ _  E-7 

Dishpan.. _ _ _ E-8 

Egg  whip _ E-8 

Fork,  meat _ _ _ .  E-7 

Fork,  table _  E-7 

Individual  mess-eciuipment  items _  E-5 

Knife,  butcher,  folding  blade _ E-7 

Knife,  butcher,  plain _ E-7 

Knife,  paring. _ _ G-7 

Knife,  table _ E-7 

Ladle,  soup _  E-8 

Lifter,  pot _ E-8 

Masher,  potato _ E-8 

Oitener,  can _ E-8 

Outfits,  standard  sizes _  E-1 

Outfit,  1-man,  list  of  contents _  E-2 

Outfit,  2-man,  list  of  contents _  E-2 

Outfit,  3-man,  list  of  contents _  E-2 

Outfit,  6-man,  list  of  contents _  E-2 

Outfit,  10-man,  list  of  contents _  E-2 

Outfit,  25-man,  list  of  contents _  E-3 

Outfit,  50-man,  list  of  contents,  R-5  type _  E-4 

Outfit,  50-man,  list  of  contents,  R-1  type _  E-4 

Pail,  half-oval _  E-5 

Pails,  round,  aluminum  (nestable) _  E-5 

Pails,  round,  tin  (nestable) _ _ E-5 

Pans,  bake  or  drip _  E-6 

Pans,  fry,  folding  handle _  E-6 

Pan,  half-oval _ E-5 

Pans,  pudding,  granite _  E-6 

Pans,  pudding,  tin _  E-7 

Plate,  tin _  E-7 

Pot,  coffee,  aluminum _  E-6 

Saw,  meat _  E-8 

Spoon,  basting  or  stirring _  E-7 

Spoon,  dessert _  E-7 

Spoon,  table _  E-7 

Spoon,  tea _  E-7 

Toweling,  dish _ E-8 

Towels,  hand,  cloth _  E-8 

Towels,  hand,  paper _  E-8 

Turner,  cake _  E-8 

Outfits,  nested  cooking  and  mess,  cleaning _  3-23 

Outfits,  nested  cooking  and  mess,  drying _  3-23 

Outfits,  nested  cooking  and  mess,  oiling _  3-23 

Outfits,  nested  cooking  and  mess,  storing _  3-23 

Outfits,  nested  cooking  and  mess,  care  of _  3-23 

Outfit,  saw-filing _  II-l 

Outfit,  shoe-repairing _  E-10 

Outfit,  snake-bite _ G-2 

Packaging  for  aerial  delivery,  excelsior  and  tight-pack  method _  3-2 

Packaging  for  aerial  delivery,  loose-pack  method _  3-4 

Packaging  for  aerial  delivery,  parachute  method _  3-6 

Pack  board  bag _ J-2 

Pack  board,  canvas-lined _  J-1 

Pack  board.  Clack. _ _  J-1 

Pack  cover,  large  size _  Q-3 

Pack  cover,  manta _  Q-3 

Packsaddle,  cross  tree _  Q-2 

Packsaddle,  Decker -  Q-1 

Packsaddle  bag -  Q-3 

Packsaddle  blanket -  Q-2 

Packsaddle  cinch _ _  Q-2 

Packsaddle  latigo _  Q-2 

Packsaddle  pad _ _ Q-2 

Packsack.  (See  knapsack.) 

Pad,  packsaddle _ Q-2 

Painting,  marking,  and  branding  fire  equipment _  3-19 

Panoramic  photography  in  fire  control _ _ 3-30 

Parachute,  freight _ S-7 

Parallel  triangulator,  dispatcher’s  transparent _  B-1 

Patrol,  motorcycle . 3-1 

Peavy - 1-7 

Photographic  mapping,  aerial _ 3-29 

Photographs,  maps,  etc.,  waterproofing _ _ 3-15 

Photography,  panoramic,  in  fire  control _ _ 3-29 

Plow,  brush-buster . P-7 

Plow,  fire  line  trencher . . . P-7 

Plow,  lightweight,  crawler  tractor _ P-8 

Plow  harness,  heavy-duty . P-2 
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Plow  harness  and  saddle  combination . . . . . .  P-2 

Plows,  reversible  sidehilL .  . . . .  P-i 

Plow,  rolling-disk,  fire  line.  .  . . .  P-8 

Plow  unit,  No.  1,  horse . .  .  . .  P-i 

Plow  unit.  No.  2,  horse . .  . .  P-i 

Plow,  walking,  tractor-drawn . .  . . .  ......  P-9 

Pocket  compass _ _ _  _ _  B-1 

Portable  telephone,  model  B . . .  .  C-7 

Portable  telephone,  mo<lel  C _ _ _ _  C-7 

Power-driven  saw . . . . . .  .  P-:t 

Pressure-relief  and  check  valve. . . .  . . .  N-2 

Prevention  equipment  and  information.. _ _  3-i 

Printer,  azimuth  circle . . . .  . .  B-3 

Protractor,  dispatcher,  metal _  ..  . . .  B-i 

Protractor,  dispatcher,  transparent. _  .  .  B-1 

Protractors,  glassine . . . . . .  B-3 

Protractor,  smoke  cha.ser _ _ _ _ _  B-4 

Psychrometer,  fan _ _ _ _ _ _ _  2-6 

Psychrometer,  sling,  pocket  size _  2-7 

Psychrometer  wicking . 2-7 

Pulaski  tool... . . . . . .  I-i 

Pump  acce,ssories,  aerial  delivery  of . . . . . .  .3-11 

Pump,  hand,  back  pack _ L-2 

Pump  nozzle,  back  pack,  hand,  fan-spray  type _  I>-3 

Pump  nozzle,  back  pack,  hand,  three-spray  tyqw _  L-3 

Pump  nozzle,  back  pack,  hand,  twin-nozzle _  L-3 

Pumps,  power,  low-pre.ssure,  semi-portable. . . . .  M-2 

Pumps,  power  take-off,  fanbelt-driven _  M-2 

Pumps,  power,  trailer-mounted _ _ _ _ _  M-3 

Pump,  power  take-off,  centrifugal  type _ _ _ _ _  M-9 

Pump,  tractor-mounted _ _ M-3 

Pump  and  tank  truck.. _ _ _ _ _ _  M-8 

Pumpers,  portable,  power _  M-l 

Pumpers,  portable,  power,  aerial  delivery  of _ _  3-10 

Pumpers,  portable,  powder,  field  testing _ _ _  3-25 

Pumpers,  portable  power,  operation,  maintenance,  and  general  care 

of. _ 3-25 

Pumper,  power,  unit  box _ S-6 

Rack,  horse,  truck,  demountable _  R-9 

Radio  equipment _ _  .  G-l 

Radio  equipment,  ultra-high  frequency _ _ _  .  ('-3 

Radio,  PF  kit  box _ _ _  C-l 

Radio  generators _ _ C-4 

Radiophone,  type  M _  C-3 

Radiophone,  type  PF. _ _  C-l 

Radiophone,  type  SPF _ C-2 

Radiophone,  type  A  (UHF) _  r-4 

Radiophone,  type  S  (UH  F) _  C-4 

Radiophone,  type  T  (UHF) _ C-4 

Radiophone,  type  U _ C-4 

Radio  unit,  type  P _  C-l 

Rain  gage _  2-7 

Range,  field,  liquid  gas _ E-11 

Rake,  cutting  tool  combination _  1-2 

Rake,  fire,  asphalt-type _  1-3 

Rake,  lawncomb-type _ 1-3 

Rating  forest-fire  danger _  2-1 

Ration,  aerial  delivery,  30-man _  F-3 

Ration,  emergency,  1-day,  eastern  type _  F-1 

Ration,  emergency,  1-day,  western  type _  F-1 

Ration,  emergency,  2-day,  30-man.. _ F-2 

Ration,  emergency  lunch,  30-man _  F-3 

Ration,  example  meal,  first  supper _ _ _  F-2 

Ration,  fire-campcook  book _ F-2 

Ration,  guard,  regular -  F-3 

Ration,  guard,  45-man,  1-day,  list  of  contents _  F-5 

Ration  list  for  units  of  10  men _ _ _  F-5 

Ration  table,  l-man  for  1-dayq  combination _  F-5 

Ration  table,  1-man  for  1-day,  simple _  F-6 

Reducer  coupling _  N-2 

Reel,  emergency  wire  take-up _ ..  C-8 

Reel,  live  hose,  high-pressure _  ..  M-10 

Reel,  hose  roll-up _  ..  N-5 

Reel,  retracting-string _  ..  B-3 

Reflector,  airport  flare _  ..  D-2 

Registration  desk,  tourist _ ..  3-1 

Rehandling  axes,  brush  hooks,  Pulaskis,  sledges,  etc _  ..  3-21 

Rehandling  fire-control  tools _ 3-21 

Rehandling  hoes  and  similar  tools - - - -  3-22 

Rehandling  shovels _ 3-22 

Rehandling  rakes,  etc _ 3-22 

Rust  preventative  for  fire-control  tools _ 3-22 

Saddle,  pack,  cross  tree _  Q-2 

Saddle,  pack.  Decker.. - -  ()-l 

Saddles,  pack  and  riding,  harness,  and  leather,  care  of _  3-24 

Saws,  crosscut _ 1-4 

Saws,  crosscut,  sharpening _ 3-21 

Saw-filing  outfit _ H-1 

Saw  gage,  raker  length,  and  set _  1-4 

Saw  gage,  surface _ _ 1-4 

Saw  guard,  fire-hose  type _ _ _ _ _ _  1-6 

Saw  guard,  rubber  type _ ' _ 1-7 

Saw  handle,  crosscut _ 1-5 

Saw,  power-driven _ _ _ _ _ _ -  ..  P-3 

Saws,  Swedish  buck _ _ _ ..  1-4 

Saw  wedges,  hardwood . .  1-5 

Saw  wedges,  steel _ _ -  1-5 

Scale,  fuel-moisture-indicator  stick,  R-6  type. . .  . .  2-6 

Seale,  triple  beam . 2-6 

Screen,  fuel-moisture-indicator  stick ...  . . . .  2-6 

Shallow  driven  well  assembly.  . . . .  M-H 
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Shallow  well  sinking  equipment _  M-5 

Sharpening  axes  and  similar  tools _  3-20 

Shaprening  crosscut  saws _  3-21 

Sharpening  fire  tools _  3-20 

Sharpening  grub  hoes  and  similar  digging  tools _  3-21 

Sharpening  shovels _  3-21 

Sheath,  ax,  double-bit,  cruiser  pattern _  1-7 

Sheath,  ax,  double-bit,  western  pattern _  1-7 

Sheath,  ax-  double-bit,  Young's  pattern -  1-7 

Sheath,  ax,  single-bit,  boy’s  pattern -  1-7 

Sheath,  belt  ax _  1-7 

Sheath,  brush  knife _  1-7 

Sheath,  Pulaski  tool _  1-7 

Shelter,  weather-instrument,  E-1  type _  2-8 

Shelter,  weather-instrument,  R-6  type _  2-9 

Shelter,  weather-instrument.  United  States  Weather  Bureau  cotton 

region  type _  2-9 

Shoe-repairing  outfit _  E-10 

Shovel,  long-handle,  round-point.  No.  0 _  1-3 

Shovel,  long-handle,  round-point.  No.  2 -  1-3 

Siamese  control  valve _  N-2 

Sidehill  plows,  reversible _  P-1 

Sign,  fire-camp  directional _  E-14 

Silhouette  material _  S-7 

Sleeping  bag,  kapok _  E-10 

Sling  psychometer,  pocket  size _  2-7 

Smoke  bomb _  A-4 

Smoke  chaser’s  map  case _  B-4 

Smoke  chaser’s  protractor _  B-4 

Snag-boring  machine _  P-4 

Snag-boring  machine,  method  of  operation _  P^ 

Snag-felling  machine _  P-6 

Splicing  maps  or  paper _  3-15 

Stand,  fire-finder,  metal _ _  A-3 

Stand,  fire-finder,  wood _  A-3 

Sticks,  fuel-moisture-indicator,  R-1  type _  2-5 

Sticks,  fuel-moisture-indicator,  R-6  type _  2-6 

Stick,  rain-gage  measuring _  2-7 

Stone,  ax _ _ _  II-l 

Storage  tanks  and  catchment  basins  for  collecting  rain  water _  3-33 

Storing  mess  equipment _  3-23 

Stove,  Kimmel  camp _  E-11 

Stove,  liquid  gas  range _  E-11 

Strainer,  suction  hose _  N-1 

Subsistence  supplies _  F-1 

Suction  hose _  N-1 

Support,  Townsend,  United  States  Weather  Bureau  standard _  2-8 

Suppression-squad  truck _  R-8 

Suppression  truck  with  tank,  J4-ton _ M-10 

Suppression  truck  tool  box  and  water  barrels _ M-11 

Survey,  aerial  photographic _  3-29 

Survey,  panoramic  photography _  3-30 

Swatter,  fire _ 1-3 

Synchronized  sector  observation  plan  for  lookouts _  3-12 

Table,  fire-finder  map  board _  A-3 

Table,  folding,  camp-boss _  E-14 

Table,  folding  fire-camp,  lightweight _  E-14 

Table,  folding  fire-camp,  medium  weight _  E-13 

Table  top,  canvas,  roll-up _  E-12 

Table  top  ration  box _  E-12 

Tank,  fuel  supply,  for  power  pumpers _  N-3 

Tanks,  storage  and  catchment  basins,  for  collecting  rain  water _  3-33 

Tank,  truck,  pump  and _  M-8 

Tank,  water,  collapsible,  canvas _  0-3 

Tank,  water,  steel,  for  aerial  delivery _ 0-3 

Tank,  water,  steel,  demountable _  0-3 

Tarp,  bed,  canvas _  E-10 

T  coupling _  N-2 

Telephone,  field,  model  A-1 _  C— 7 

Telephone  instruments _  C-6 

Telephone  outfit,  emergency _  C-6 

Telephone,  portable  model  B _  C-7 

Telephone,  portable  model  C _  C-7 

Test,  eye,  for  lookouts _  3-11 

Tester,  fire  hose,  high-pressure _  3-27 

Testing  fire  hose _ 3-26 

Testing  portable  power  pumpers  in  the  field _  3-25 

Test-smoke  bomb _  A-4 

Thermometer,  maximum.  United  States  Weather  Bureau  stand¬ 
ard -  2-8 

Thermometer,  minimum.  United  States  Weather  Bureau  stand¬ 
ard -  2-8 

Tool,  Brown _  I-l 

Tool,  combination  rake  and  cutting _  1-2 

Tool,  McLeod,  demountable-head _  1-2 

Tool,  McLeod,  solid-head _  1-2 

Tool,  Pulaski _  I-l 

Tools,  fire,  1-  to  15-man,  back  pack  outfit _  1-9 

Tools,  fire,  24-man  cache,  eastern  Region  type _  1-16 
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Tools,  fire,  5-man  cache.  R-2  type -  1-16 

Tools,  fire,  10-man  cache,  R-2  type _  I-16 

Tools,  fire,  25-man  outfit,  for  aerial  delivery _  I-12 

Toois,  fire,  25-man  outfit,  R-1  type _  I-io 

Tools,  fire,  25-man  outfit,  R-4  type _  I-12 

Tools,  fire,  25-man  outfit,  R-6  type _  I-13 

Tools,  fire,  50-man  outfit,  R-6  type _  I-14 

Tools,  fire,  10-man  outfit,  suggested— _  I-13 

Tools,  fire,  25-man,  supplemental  outfit,  R-1  type _  I-ii 

Tools,  fire,  25-man,  supplemental  outfit,  R-4  type _  I-13 

Tools,  fireman  outfit -  1-8 

Torches,  fuse _  K-3 

Torch,  liquid  gas _  K-1 

Tourist  registration  desk _  3-1 

Tower,  crow’s  nest _ A-4 

Tower,  hose  drying _  N-4 

Tower,  temporary,  steel _  A-4 

Townsend  support _  2-8 

Tractor-drawn,  walking  plow _  P-9 

Tractor-mounted  pump _  M-3 

Tractor  plow,  lightweight,  crawler -  P  -g 

Tractor  plow,  rolling-disk  type _  P-g 

Trailer,  10-man,  fire-tool  outfit _  R-i 

Trailer,  25-man,  fire-tool  outfit _  R-i 

Trailer,  heavy-duty,  plow  and  tractor _  R-fi 

Trailer,  1-horse,  R-1  type _  R-2 

Trailer,  1-horse,  R-3  type _  R-3 

Trailer,  1-horse,  R-5  type _  .  R-3 

Trailer,  1-  and  2-horse,  R-2  type _  R-3 

Trailer,  1-  and  2-horse,  R-6  type _  R-3 

Trailer,  horse  and  plow  outfit _  R-i 

Trailer,  kitchen,  fire-camp _  R-2 

Trailer-mounted  power  pump _  R-4 

Trailer,  pressure  water  tank _  R-r, 

Trailer,  pump  and  water  barrel _  R-4 

Trailer,  semi,  8-ton  capacity _ R-7 

Trailer,  tilting-bed,  5-ton  capacity _  R-7 

Trailer,  tilting-bed,  8  ton  capacity _  R-7 

Trailer,  water  barrel _  R-4 

Trailer,  water  barrel  and  back  pack  outfit _  R-5 

Trailer,  water  tank _  r-c, 

Transparent  material _  S-7 

Transparent  waterproof  coating  for  maps,  photographs,  etc _  3-15 

Trencher,  fire  line _ p-7 

Triangulator,  dispatcher,  transparent,  parallel _  B-1 

Truck,  fire-suppre.ssion,  H-ton,  with  water  tank _ M-10 

Truck,  fire-weather  forecasting _  2-10 

Truck  loading  ladder _ M-1 1 

Truck,  stock,  demountable  rack _  R-o 

Truck,  suppression  squad _ R-g 

Truck,  tool  box  and  water  barrel  arrangement _ _ M-11 

Ultra-high  frequency  radio  equipment _  C-3 

Valve,  pressure-relief  and  check _ N-2 

Valve,  Siamese  control _  N-2 

Valve,  swinging  check  and  bleeder _  N-2 

Vane,  wind _  2-9 

Veterinary  kit _  g-2 

Visibility  meter.  Byram _  2-8 

Washing  and  cleaning  mess  equipment _  3-23 

Water  bags,  2-  and  5-gallon _  0-1 

Water  bags,  man  ijack _  O-l 

Water  bags,  rubber  insert _  O-l 

Water  barrel  and  tool  box  arrangement _  R-5 

Water  can  carrier,  horizontal  type,  horse  transporting _  Q-3 

Water  can  carrier,  vertical  type,  horse  transporting _  Q-4 

Water  can,  horse  or  truck  transporting _  0-2 

Water  development,  catchment  basins,  etc _ 3-33 

Waterproofing  maps,  photographs,  etc _  3-15 

Water  tank,  aerial  delivery _  0-3 

Water  tank,  demountable,  steel _ I  0-3 

Weather,  fire,  forecasting  truck _  2-10 

Weather-instrument  shelter,  R-1  type _  2-8 

Weather-instrument  shelter,  R-6  tvpe _  _  2-9 

Weather-instrument  shelter.  United  States  Weather  Bureau, 

cotton  region  type _  2-9 

Wedges,  falling,  hardwood _ I-5 

Wedges,  steel  saw _  ^  '  I  1-5 

Well  a.ssembly,  shallow-driven _  M-8 

Well-drilling  outfit,  handpower _  .  M-8 

V'ell  sinking  equipment _  _  _  _  M-5 

Wicking,  psychrometer _  _  _  2-7 

Wind  gage _ ’’"'I  2-7 

Wind  vane _ 2-9 

Wire,  emergency,  double-conductor _ C-8 

Wire,  emergency,  single-conductor _  .  _  C-8 

Wire,  emergency,  take-up  reel _  _  _  .  C-8 
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Note. — ^AVlion  the  letters  IMSF  appear  as  a 
])relix  to  the  master  file  index  mimber  of  an 
item,  it  signifies  that  the  specification  for  the 
ty})e  of  article  described  has  been  adopted  as 
standard  for  the  Forest  Service.  Where  the 
letter  S  is  affixed  to  the  index  nnmher  it  de¬ 
notes  that  the  entire  specification  for  tne  par- 
ticnlar  item  concerned  is  contained  in  the 
handbook  write-u]).  When  such  a  reference 
mark  as  Rl-X,  R3-X,  or  R7-X  appears  in 
lien  of  an  index  number,  it  si*>:nifies  that  re- 
(piests  for  more  detailed  information  or  specifi¬ 
cations  should  be  submitted  direct  to  the  re¬ 
gional  forester  of  the  Region  indicated  by  the 
central  number.  In  cases  involving  outside 
agencies,  the  name  and  address  ■will  appear. 
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Reference 


Alidade,  pivot-type _ 

Alidade,  18-inch,  plain-base _ 

Alidade,  12-inch,  plain  base _ 

Alidade,  vertical-angle . . 

Attachment,  box  pocket  com¬ 
pass  to  shovel  handle. 

Ax,  double-bit,  western  pattern. 
Ax,  double-bit.  Young’s  i)attern 
Ax,  double-bit,  2H-pound 
cruiser. 

Ax,  single-bit,  2J4-pound  boys’ 
pattern. 

Ax,  154-pound  belt _ _ 

Badge,  forest  guard _ 

Badges,  fire  overhead _ 

Bag,  pack  board _ 

Bag,  packsaddle _ _ 

Bag,  pack,  for  linen  hose _ 

Bag,  rubber-insert _ 

Bag,  sleeping,  kapok - 

Bag,  water,  2-  and  6-gallon _ 

Bag,  water,  man  pack _ 

Batteries,  flashlight _ 

Binoculars _ 

Blanket,  cotton - 

Blanket,  saddle . . . 

Blanket,  wool _ 

Board,  lookout  map  base  (Koch) 

Board,  lookout  map,  wood _ 

Board,  pack.  Clack _ 

Board,  pack,  canvas-lined - 

Bomb,  fire-starting _ 

Bomb,  test-smoke _ 

Book,  cook,  fire-camp _ 

Box,  concrete,  fire-tool  cache _ 

Box,  metal,  fire-tool  cache  No.  P 
Box,  ranch,  fire-tool  cache  No.  1.. 
Box,  ranch,  fire-tool  cache  No.  2. 
Box,  metal,  fire-tool  cache  No.  2. 
Box,  frame,  fire-tool  cache _ 


SDO-P _ 

SDO-P _ 

SDO-P _ 

C.  F.  &  R.  E. 

Sta.-X. 
SDO-P _ 


SDO-P 

SDO-P 


Rl-P 


SDO-P 


Rl-X 


Box,  power-pump  accessory _ 

Brackets,  ax  and  shovel _ 

Bucket,  canvas,  folding - 

Cache,  fire-tool,  100-man,  i)ort- 
able. 

Can,  back  pack,  water _ 

Can,  kerosene,  1-pint _ 

Can,  kerosene,  l-^-gallon _ 

Can,  kerosene,  1-gallon _ 

Cans,  milk,  5-  and  10-gallon _ 

Can,  water,  horse  or  truck 
transporting. 

Candle,  smoke  chaser’s  lantern 
(plumber). 

Canteens,  1-,  2-,  4-,  and  8-quart. 
Canvas,  for  back  pack  cargoing. 

Carbide,  all  kinds . . 

Carriers,  back  pack  outfit  (for 
automobiles). 

Carrier,  water  can,  horizontal- 
type  (animal  packing). 
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MSF-1 _ 

A-1 

MSF-2-1 _ 

A-1 

MSF-2-2 _ 

A-1 

2 _ 

A-2 

MSF-lfi _ 

B-1 

MSF-9-1 _ 

1-1 

MSF-9-2 _ 

1-1 

MSF-9-3 _ 

1-1 

MSF-9-4 _ 

1-1 

MSF-9-5 _ 

1-1 

MSF-26-1 _ 

S-1 

MSF-26-2 _ 

S-1 

5R-1 _ 

J-2 

MSF-31 _ 

(i-3 

6f)-2-S 

N-3 

MSF-33 _ 

0-1 

MSF-34 _ 

E-10 

MSF-35 _ 

0-1 

MSF-37 _ 

0-1 

MSF-39-S _ 

D-1 

MSF-4] _ 

A-4 

MSF-45-S _ 

E-10 

MSF-47-S _ 

Q-2 

MSF-44-S.. 

E-10 

51 _ 

A-2 

49 _ 

A-2 

MSF-55 _ 

J-1 

56 _ 

J-1 

60 _ 

K-3 

59 _ 

A-4 

F-2 

61-1 _ 

S-1 

61-2 _ 

S-1 

61-3 _ 

S-2 

61-4 _ 

S-2 

61-5 _ 

S-2 

61-6 _ 

S-2 

63 _ 

N-1 

65 _ 

S-6 

MSF-68 _ 

E-8 

S-2 

MSF-79 _ 

mi 

78-1-S _ 

S-7 

78-2-S _ 

S-7 

78-3-S _ 

S-7 

MSF-80 _ 

0-2 

MSF-81 . 

0-2 

MSF-77-S..., 

D-1 

MSF-83 _ 

0-1 

S.l-S _ 

J-1 

MSF-90-S.... 

D-2 

MSF-92 _ 

R-8 

MSF-87 . 

Q-3 

53334°— 39^ - 13 


Item 

Reference 

Index  No. 

Page 

Carrier,  water  can,  vertical- 
type  (animal  packing). 

Carton,  gasoline  lantern _ 

MSF-87-1.... 

0-4 

D-1 

94-S. . 

Case,  smoke  chaser  map. . . 

95 . . 

B-4 

Cinch,  lash . . '. _ 

MSF-97 

0-2 

0-2 

E-8 

Cinch,  packsaddle _ 

MSF-98 

Clock,  alarm _ _ _ 

MSF-99-S 

Compass,  box  pocket . . 

SDO-P  . 

MSF-lOO 

B-1 

Coupling,  15-i-ihch  hose  tee  with 

MSF-103.. 

N-2 

1-inch  outlet. 

Coupling,  reducer,  Uil-  to  1-inch 
IPT. 

Cover,  pack,  large... . 

MSF-104 

N-2 

MSF-1 06 

0-3 

0-3 

11-1 

Cover,  pack,  manta _ 

MSF-107-S 

Files. .r..  ...  _  . 

MS1'-128 

Fire  finder,  Osborne  . . . 

R6-P.  .  . 

MSF-1 30 

A-2 

Fire  finder,  wood  type _ 

131- . 

A-2 

Fire-finder  map  board  table _ 

132 . 

.iV-3 

Fire-finder  stand,  metal _ 

MSF-135 

.A-3 

Fire-finder  stand,  wood _ 

136. . 

A-3 

Flame  thrower _ _ 

MSF-138 

K-2 

Flare,  airport  lighting _ 

140 _ 

D-2 

Flashlight _ 

MSI'- 142 

D-1 

Funnel,  filter-type _ _ 

144-S 

N-3 

Gas,  li(iuid,  for  torches.  _ 

MSF-1,50-S 

K-2 

Gasket,  canteen-top..  _ 

MSF-152-S 

0-1 

Gaskets,  fire  hose,  all  sizes _ 

MS1'-151-S 

N-2 

Gage,  raker  length  and  set,  for 
crosscut  saws. 

Gage,  surface,  for  crosscut  saws. 
Generator,  portable,  a.  c _ 

M  ad.  lab.-P 

148 _ 

1-4 

Mad.  lab.-P.. 

147 _ 

1-4 

R6-X _ 

153... 

C-4 

Goggles,  glare-reducing _ 

SDO-P  _ 

MSF-155 

A-3 

Goggles,  horse _ 

156 _ 

Q-4 

11-1 

Grinder,  bench,  hand _ 

MSF-1. 58 

Grinder,  emery  for  crosscut 
saws. 

Grinder,  portable  power _ 

Rl-X _  _ 

11-1 

MSF-1 59 

n-2 

Guard,  saw,  rubber _ 

MSP'-161 

1-7 

Halter,  leather _ 

MSF-1 66 

0-3 

0-3 

1-3 

Halter,  rope _ 

MSF-1 67 

Hammers,  sledge,  4-  and 
8-pound. 

Handles,  ash,  tool  _  . 

MSF-169 

MSF-171-S 

1-8 

Handles,  double-bit  ax  _ 

MSF-172 

1-8 

Handles,  crosscut  saw  .  _ 

MSF-174 

1-5 

Handles,  hickory,  long _ 

MSF-173-1-S 

1-8 

Handles,  hickory,  short... _ 

MSF-173-2-S 

1-8 

Harness-saddle  combination _ 

Rl-X _ 

176 _ 

P-2 

Harness,  plow..  _ 

Rl-X  _ 

P-2 

Hat,  hardboiled  _ _ 

177-- 

S-7 

Headlight,  electric _ 

SDO-P _ 

MSF-1 78 

D-1 

Hoe,  hazel  _ 

MSF-179 

1-2 

Hoftj  saw-steel  .  . 

MSF-175 

1-2 

Hook,  brush  ..  _ _ 

MSF-180 

1-2 

Hose,  lyj-inch,  CJRL _ _ 

MSF-182-1 

N-3 

Hose,  1-inch,  (?JRL _ 

MSF-182-2 

N-4 

IT o.se^  1  V>-ineh,  linen  . 

MSF-183 

N-4 

Ho.se.j  .siietion  _  .  . 

MSF-184 

N-1 

Hose,  high-pressure,  %-inch, 
rubber. 

Hose,  back  pack  pump,  ?i-inch, 
rubber. 

Hose,  back  pack  pump,  54>-inch, 
rubber. 

Hose,  back  pack  pump,  wire- 
insert. 

Kit  medicine,  list  of  contents. 

MSF-185 

N-4 

MSF-186-1. 

L-3 

MSF-186-2 

L-3 

MSF-186-3.. 

L-3 

20.5-S..  _ 

0-2 

FTit,  Tnedieinej  lar^e-orew  size  - 

MSF-205-1.. 

G-1 

Kiti  medicine,  individual-packet 
size. 

TTit  medieine.j  Tnedinm  size . 

SDO-P _ 

MSF-208 _ 

G-2 

MSF-205-2.. 

G-1 

Kit,  medicine,  snake-bite  outfit. 

SDO-P _ 

MSF-209 _ 

G-2 

201-S . . 

G-2 

Kit,  medicine,  wall  or  truck  cab. 
Kit,  roll-up  container,  canvas.. . 
Kits,  Power  pump  toool  and  ac¬ 
cessory  list. 

Knnpsflclrs,  fpacksackl  _ 

SDO-P  _ 

MSF-210 _ 

0-1 

SDO-P _ 

MSF-210-1... 

G-1 

274-S . . 

N-1 

MSF-214-  ... 

J-1 

Knife,  brush  -  _ 

MSF-218 _ 

1-2 

T, adder,  fire-trnek  loading 

221 _ 

M-ll 

Lantern,  electric,  heavy-duty 
battery. 

T.nntern,  gasoline  . 

224 . . 

D-1 

MSF-225 _ 

D-1 

T,atipo,  paeksaddle  .. 

MSF-228-S... 

0-2 

Uipht,  Innkont.  map  board  . 

231 . 

A-3 

ATarhine,  brnsh-bnster 

R6-X _ 

P-7 

R6-X  . 

l>-4 

ATanhine,  snap-felline 

Rl-X _ 

P-6 

MSF-233-S... 

S-7 

Nozzle,  back  pack  pump,  com¬ 
bination  fan-spray. 

MSF-277-1.. .. 

L-3 

I.\dex-5 

Index-6 
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Reference 

Index  No. 

Page 

Item 

Reference 

Index  No. 

Page 

Nozzle,  back  pack  pump,  com- 

MSF-277-2_... 

L-3 

Outfits,  nested  cooking  and 

bination  three-sprav. 

mess — Continued . 

Nozzle,  back  pack  pump,  twin- 

MSF-277-3.... 

L-3 

Knives,forks,spoonsand  mis- 

nozzle  type. 

cellaneous  items— Con. 

Nozzle,  fire  hose,  1-inch,  shut- 

MSF-241-1.... 

N-1 

Toweling,  dish.  _ 

247-57-S _ 

E-8 

off  type. 

Towels,  hand,  cloth.. 

247-58-S _ 

E-8 

Nozzle,  fire  hose,  screw-tip  type. 

MSF-241-2.... 

N-2 

Towels,  hand,  paper..  _ 

247-59-S _ 

E-8 

with  extra  tip  carriers. 

Turner  cake,  heavy  hotel. 

MSF  47-48-S. 

E-8 

Nozzle,  garden  hose  _ 

MSF-241-4.... 

N-2 

steel. 

Outfit,  camp-boss,  metal  con- 

251-1  _ 

E-9 

Outfit, puTTip  ancftssorv  list 

247-S _ 

N-1 

tainer,  large. 

Outfit,  saw-filing 

MSF-246 _ 

II-l 

Outfit,  camp-boss,  metal  con- 

251-2 _ 

E-10 

Outfit,  f^TTiftrgpncv,  tplftphonft 

250-S _ 

C-6 

tainer,  small. 

communication. 

Outfit,  camp-boss,  canvas  roll- 

251-3 _ 

E-9 

Outfits,  wa.tpr,  h^plr  park,  air- 

R9-X _ 

L-1 

up  container. 

pressure  type. 

Outfits,  nested  cooking  and 

Pad,  panksaddlp  .  . 

MSF-260 _ 

Q-2 

mess: 

Peavy  .  _ 

MSF-262 _ 

1-7 

Outfit: 

Rl-X  _ 

P-1 

Outfit,  1-man,  nested  mess.. 

MSF-247-1-S. 

E-2 

sidehill 

Outfit,  2-man,  nested  mess.. 

MSF-247-2-S. 

E-2 

Plow,  traptor-drawn,  walking 

Mich.  F.  S.-X. 

P-9 

Outfit,  3-man,  nested  mess  . 

MSF-247-3-S . 

E-2 

type. 

Outfit,  6-man,  nested  mess.. 

MSF-247-4-S. 

E-2 

Florida 

P-8 

Outfit,  10-man,  nested  mess. 

MSF-247-5-S. 

E-2 

disk  tvpe. 

F.  S.-X. 

Outfir,  25-man,  nested  mess 

MSF-247-6-S. 

E-3 

.\rk.  F.  S.-X 

P-8 

Outfit,  50-man,  nested  mess. 

R-1 tvpe _ 

247-7-S _ 

E-4 

tor  mounted. 

Outfit,  50-man,  nested  mess 

R-5  type _ 

247-8-S _ 

E-t 

C.  F.  &  R. 

B-3 

Containers: 

Exp.  Sta.-P. 

Outfit  container,  2-,  3-,  and 

MSF-247-10... 

E-5 

R6-P 

MSF-268-1  . 

B-1 

6-man,  nested  mess. 

Protractor,  dispatcher,  trans- 

SDO-P _ 

MSF-268-2.... 

B-1 

Outfit  container,  10-man 

MSF-247-11... 

E-5 

parent. 

nested  mess. 

Protractor,  paper,  glassine,  or 

SDO-P _ 

B-3 

Outfit  container,  25-  and  50- 

MSF-247-12... 

E-5 

Opaque. 

man  nested  mess. 

Protractor,  smoke  chaser’s 

SDO-P _ 

MSF-269 _ 

B-4 

Special  pans,  pails,  and  boxes: 

transparent. 

Box,  knife  and  fork,  25-  and 

MSF-247-18... 

E-5 

Pjurip,  hack  pack,  hand 

MSF-277 

L-2 

50-man  size. 

Pump,  low-pressure,  semiport- 

R9-X _ 

M-2 

Pan,  half-oval _ 

MSF-247-14... 

E-5 

Pail  and  cover,  half-oval 

MSF-247-15... 

E-5 

Pump,  portable  power 

MSF-273  . 

M-1 

Pails  and  covers,  round,  tin 

MSF-247-16... 

E-5 

Pumps,  powp.r  take-nff,  gear- 

275 

M-9 

nestable. 

driven. 

Pails  and  covers,  round. 

MSF-247-17-S 

E-5 

Pump,  tractor-mounted 

Mich.  F.  S.-X 

M-3 

aluminum,  nestable. 

Rack  stock-truck,  demount- 

278  _ 

R-9 

Cofiee  pot,  bake  and  fry 

able. 

pans: 

Radios,  all  kinds  ..  _ 

C-1 

Pans,  bake  and  drip _ 

MSF-247-21-S. 

E-6 

MSF-283 

1-3 

Pans,  fry,  folding  handle  ... 

MSF-247-25-S. 

E-6 

R9-X 

1-3 

Pot,  coffee,  214-quart,  alu- 

274-23-S _ 

E-6 

Range,  field,  liquid  gas 

R,5-X 

289 

E-11 

minum. 

Rations,  emergency,  aerial  de- 

Rl-X _ 

F-3 

Pudding  pans,  plates,  and 

livery. 

cups: 

Rations,  emergency,  one-man... 

Rl-X _ 

F-1 

Cup,  miner’s  tin,  retinned.. 

MSF-247-31-S . 

E-7 

Rl-X 

F-2 

Pan,  pudding,  3-quart, 

MSF-247-25-S. 

E-6 

Rations,  emergencv  lunch 

Rl-X 

F-3 

granite. 

Rations,  guard,  regular  _ _ 

Rl-X _ 

F-3 

Pan,  pudding,  retinned,  4- 

MSF-247-26-S. 

E-7 

MSF-299. 

C-8 

quart. 

Reel,  live-hose,  high-pressure _ 

MSF-295 

M-10 

Pan,  imdding,  retinned,  3- 

MSF-247-27-S. 

E-7 

Reel,  retracting-string 

SDO-P 

M  S  F-296 

B-3 

quart. 

Reflector,  airport  flare _ _ 

299 

D-2 

Pan,  pudding,  retinned,  2- 

MSF-247-28-S.. 

E-7 

Q-2 

quart. 

Saddle,  pack.  Decker _ 

Rl-X  ... 

MSF-3n7 

Q-1 

Pan,  pudding,  retinned,  1- 

MSr-247-29-S_ 

E-7 

Raw  carrier,  crosscut 

1-8 

quart. 

Saws,  crosscut _  _ 

A4SF-30Q 

1-4 

Plate,  tin.  _  _ 

MSF-247-30-S. 

E-7 

P-3 

linives,  forks,  si)oons  and 

P. 

miscellaneous  items: 

Saws,  Swedish  buck  _  _ 

310 

1-4 

Bag,  cellophane,  lunch _ 

MSF-247-54-S. 

E-8 

MRF  :^U  1 

1-7 

Bag,  cloth,  lunch _ _ 

MSF-247-60-S. 

E-8 

MSF  914.  9 

1-7 

Bag,  water,  man  pack _ 

MSF-37.-.. 

E-8 

MSF  91d-9 

1-7 

Basin,  wash,  retinned _ 

247-55-S _ 

E-8 

MSF  914.-4 

1-7 

Bucket,  canvas _ _ 

MSF-68 _ 

E-8 

1-7 

Brush,  pastry _ 

247^9-S _ 

E-8 

AISF  991 

1-7 

Can  opener _  .  . 

247-50-S _ 

E-8 

Rheath,  Pulaski  tool 

ATSF  .91Q 

1-7 

Chain,  kettle,  with  hooks... 

MSF-247-52-S. 

E-8 

Shovel,  LIIRP  No  2 

ATSF  994-1  S 

1-3 

Clock,  alarm _ _ 

MSF-99-S _ 

E-8 

Rhovel,  T/HRP  No  0 

MSF  994-9  S 

1-3 

Egg  whip,  heavy  wire _ 

247-51-S _ 

E-8 

Signs,  fire- camp,  directional. 

SDO-P _ 

MSF-327..  .. 

E-14 

Fork,  meat,  10-  and  12-ineh. 

247-39-S _ 

E-7 

Stone,  ax,  hand. 

ATSF  99Q 

H-1 

Fork,  table _ 

MSF-247-40-S. 

E-7 

Rtovc,  camp,  Kimmel 

MSF  991 

E-11 

Knapsack.  ...  _ 

MSF-214 _ 

E-8 

ATSF  999 

N-1 

Knife,  butcher,  8-  and  10- 

247-35-S _ 

E-7 

Swatter,  fire _  . 

994 

1-3 

inch  blade. 

Table,  folding,  fire-camp,  light- 

R5-X _ 

341-l-S _ 

E-14 

Knife,  butcher,  folding 

547-36-S 

E-7 

blade. 

Table,  folding,  fire-camp,  me- 

R5-X _ 

341-2-S _ 

E-13 

Knife,  paring _  ... 

247-37-S _ 

E-7 

Knife,  table _  _  .  _ 

MSF-247-38-S. 

E-7 

Tables,  folding,  camp-boss 

949  1  S 

E-14 

Ladle,  soup  _ _ _ _ 

247-45-S _ 

E-8 

949  S 

E-12 

Lifter,  pot  ...  .  _ 

247-46-S _ 

E-8 

Table-top  ration  hov 

944 

E-12 

Masher,  potato,  wire _ 

247^7-S _ 

E-8 

Tank,  steel,  airplane  delivery 

94fi 

0-3 

Pan,  dish,  retinned  ... 

247-56-S _ 

E-8 

Tank,  water,  canvas.. 

945 

0-3 

Saw,  meat,  detachable 

247-53-S _ 

E-8 

Tank,  water,  steel,  demount- 

947 

0-3 

blade. 

able. 

Spoon,  basting,  or  stirring. 

247-41-S _ 

E-7 

Tarp,  bed _  ... 

MSF-3.5n 

E-10 

10-  or  12-inch. 

Telephone  instruments,  all 

F.  S.  Tel. 

G-6 

Spoon,  dessert  _ 

MSF-247-43-S. 

E-7 

Spoon,  table _ 

MSF-247-^2-S. 

E-7 

X. 

Spoon,  tea..  ...  .  _  ..  _ 

MSF-247-44-S. 

E-7 

Tool,  Brown  (J-AX) _ 

MSF-352 

1-2 

Stone,  ax _ _ _  _ 

MSF-329 _ 

E-8 

Tool,  McLeod  (solid-head  type).' 

MSF-353 _ 

1-2 
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Itoni 


Tool,  Pulaski  (hoe and  ax) _ 

Tool,  rake  and  cutting  (Coun¬ 
cil  or  Rich  tyi)e). 

Torch,  liquid  gas... . 

Torch,  railroad  fusee . . . 

Tower,  hose  drying _ _ _ 


Reference 


Los  Angeles 
Co.  P'ores- 


Index  Xo. 

Page 

Item 

Referenct> 

Index  Xo. 

Page 

ArSF-3,55 . 

1-1 

Wire,  emergency,  latex-covered . 

MSF-388-1 _ 

f'-8 

MSF-284 . 

1-2 

'  single-conductor. 

Wire,  emergency,  latex-covered , 
double-conductor. 

.\rSF-3.88-2.... 

('-8 

MSF-359.  ... 
MSF-360 _ 

K-1 

K-3 

xr  A 
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Tower,  crow's  nest.. . 

Tower,  temporary,  steel _ 

Trailer,  10-man,  fire-tool  outfit.  . 
Trailer,  25-man  fire-tool  outfit.. 

Trailer,  fire-camp  kitchen . 

Tiailer,  1 -horse . . . 

Trailer,  1-  and  2-horse . . 

Trailer,  1-horse . . . 

Trailer,  1 -horse . . . . 

Trailer,  1-  and  2-horse . 

Trailer,  horse,  and  plow  outfit... 

Trailer,  water  barrel _ 

Trailer,  water  barrel  and  back 
pack  outfit. 

Tiailer,  barrel  and  pirmp _ 

Trailer,  water  tank _ 

Trailer,  pressure  water  tank _ 

Trailer,  semi,  8-ton  capacity, 
stock. 

Trailer,  heavy-duty  plow  and 
tractor. 

Trailer,  8-ton,  tilting-bed . . 

Trailer,  5-ton,  tilting-bed.. . 

Trencher,  fire  line . . 

Triangulator,  parallel,  trans¬ 
parent. 

Trucks,  fire  pump  and  tank, 
heavy  duty. 

Tnick,  suppression-.squad . . 

Truck,  tank  and  suppression- 
crew,  light-duty. 

Truck,  barrel  and  suppression 
crew. 

Valve,  Siamese  control _ 

Valve,  pressure-relief  and  check. 
Valve,  swinging  check  and 
bleeder. 

AVedge,  hardwood  falling _ 

Vedges,  steel,  falling  and  saw¬ 
ing. 

AVell-drilling outfit,  hand  power  . 
■\Vell-jetting  equipment _ 


ter-X. 

Rtt-X _ 

RlLX . . 

R4-X . . 

R4-X . . 

R5-X _ 

Rl-X.... . 

R2-X . . 

R3-X _ 

R5-X _ 

Rfi-X _ 

R4-X _ 

R6-X _ 

K.C.F.S.-X. 

Afiss.  F.S.-X. 

R3-X _ 

R3-X _ 

R6-X . . 

R9-X _ 


RSt-X.. 
AVis.  F. 
Rfi-X.. 
S1)0-P 


s.-x. 


l\rSF-377. 


Rl-X  and  R5- 
X. 

R.5-X _ 

N.C.F.S.-X- 

R!)-X.. . 


]\rSF-380. 

MSF-381. 

MSF-382. 


MSF-38fi. 

MSF-385. 
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and  R-t>-X. 


.^.-4 

A-4 

R-1 

R-1 

R-2 

R-2 

R-3 

R-3 

R-3 

R-3 

R-4 

R-4 

R-5 

R-4 

R-6 

R-6 

R-7 

R-7 

R-7 

R-7 

P-7 

B-1 

lM-8 

R-8 

M-10 

M-11 


N-2 

X-2 

X-2 

1-5 

1-5 

M-8 
IV  r-5 


Alinernent  charts  for  dull 
moisture. 

Board,  fire-danger _ _ 

Gage,  rain  and  measurement 
sticks. 

Gage,  wind.. . . 

Hygrometer,  duff . . 

Afeter,  forest  fire  danger _ 

Meter,  visibility.  Byram _ 

Psychrometer,  fan . . 

Psychrometer,  sling,  pocket 
size. 

Psychrometer,  wicking . 

Recording  forms _ _ 

Scale,  fuel-nioisture-indicator 
stick. 

Scale,  triple-beam . . 

Screen,  fuel-nioisture-indicator- 
stick. 

Shelter,  weather-instrument, 
Rl-type. 

Shelter,  weather-instrument, 
R6-type. 

Shelter,  weather-instrument. 
United  States  Weather  Bu¬ 
reau  cotton  region. 

Sticks,  fuel-moisture-indicator, 
Rl-type. 

Sticks,  fuel-moisture-indicator, 
Rfi-type. 

Support,  townsend,  U.  S. 

Weather  Bureau  standard. 
Thermometer,  maximum,  U.  S. 

Weather  Bureau  standard. 
Thermometer,  minimum,  U.  S. 

Weather  Bureau  standard. 
Truck,  fire-weather  forecasting 
Vane,  wind _ 


X.  E.  F.  &  R. 

Exp.  Sta.-X. 
Rfi-X _ 

1 

1 

MSF-451 . 

Rl-X  and  Rfi- 
X. 

Rl-.X  Madi¬ 
son  Lal).-P. 

Rl-.X _ 

Rfi-X  and  Rfi- 
P. 

4.56 . 

MSF-4.58 _ , 

Rl-X  ■ . 

Rfi-X  and  R6- 
P. 

461 _ 

MSF-463.... 

406 _ 

467 _ _ 

468. . . 

469 . . . 

Rl-X  and  Rl- 
P. 

Rfi-X  and  R(')- 
P. 

1 

MSF-473 _ 

— 

MSI'-471 _ 

MSF-472 _ 

U.  S.  W.  B.-X 

477 _ 

2-1 

2-2 

2-7 

2-7 

2-7 

2  2 
2-8 

2-fi 

2-7 

2-7 

2-9 

2-« 

2-fi 

2-0 

2-8 

2-9 

2-9 

2-5 

2-6 

2-8 

2-8 

2-8 

2-10 

2-9 


o 


